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( C ) c©»-fe*r«*¥*7* K*att»*»*»*»^± 

2. K'J >»-**TE«T I ;bbpi 

feplai 

79 r /» > Mill-** 7* K') v»-ICJi»)**tt*SnT4J0* 
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(c) COSI-tHlO^^^f- K*rafi6^'itt#ttffiS^t 

U**®ZKD^7** K 'J >*- : 
**A,T£«*. DNAEfl, 

ffttKEUTfc*?, ^UTSlO^'K^f K* 3- Kf SE*li&< 



9! O • 

«ift*irtT^6. tat*©£*Hi;iS{4eH**. x 14 * ©tt£<**C ft 

-f ± sbu4-*©oik (v> Kyot-*o$s 

3 *#*©** Ky-r eaat/Eifloiai^icafcT 
5, tntnv k acfv, taanaiiTK k y-f u;7o 
t*>j >©»*£* a* u f&*, sfir (C) k> ^ fii 7 
* ^ *-a*Efct>fc*r 8 

t £ yaE«f-^-a, -en^'noBTft k/-< 4 o©zt 
iett«#$n*:7L,-2.7-*«* (fr> k .t * 7 5 > 2 * nrn 

*o Z<D CDRttffl*©&#©*a£fcRttic*-,T**T«>K So 
CE(*Ott^©J SttOEBTAi fcSS?ftTH4, 

#-??*>4. 09*I4\ IgG^ 7 *I4 2 -5CDH-cDCL®e#Stt*W 
LT*<Kf6^ Igy? 7*i4i0©®-©ia«&fltt£*rLT 



14* SS£Sftfc#raK«l*. 7->XO'j>/<«!l:IS'n^:i 
o-7lBB&£ £©»*<=.£ 5tt*h*:>W7*'J K-vllJOHttW 

tt - v 7 X fi<* ZZt iZ S g SB A $ ftT . 

* y ^utfcTfc-s-c, -©mca^r *$£(*©*** x 14 *jsih« 
#a oa it £ *r * ftf*©3E* a* t ffi£ $ n/i *>©*!§* dna# 

fettll <W*I4\ Sahagen** J. foounol. , 137: 

I06S- 1074 (1886) ; Sun * , Proc. Nat I . Acad. Sci. USA. 82: 214 
-218 (1887) : Nishinura*, Cancer Res.. 47 : 999 - 1005 (1987); 
SCf'tiefc, Proc.Natl. Acad. Sci. USA. 84 : 3439- 3443 (1987) £ 

«e$n-ct>«« ***** 5ts*j4*oaeir*. ; ^T*iB^*< b 

in*, -fit:. «>O0i*7 5 r> > H4K«>o«fe*itai4^ 

*<DV t C-4CV, fcU Jl»?-*atS»79 T t > KSCPVS) 



- (*ffl«*» 4. 946.778^) tZ X 0 9tt 3 ft fc V fc - L - V „ 
4. V t iV. K> >#E[3}V, -L-V t Tfc*scPv##S# 

£->T, C©#'J*C7*f- K©»tt£8*>a*aSK B.-0«e©fltEB 
XliRtt**:*), a»©fc£88tt*Wr*scFv©«« 
fc*H»r* w fc#*«Tfc«6 ?. HUT. «BC«±©8!]a ©x 

-x«*£^t6c:T*. Xliteff t> U < l*I*BrS»©tt*ffiS* bI 

t-*©v t k>-( vttfft z-*miz*7 ? cr s > m, *- 
^t**- K'j >*-ic*^T*we**ft-c\ 3S£ft<*©ea«*i?j 

-BflMifcuT. *»^lit?LJFCJtr *«IDtt*tfT *£<S-*ffl' 

ft&T* »k c :t; ©2£-*ttfc*i*2*#-t©e*&srK k> 

2 *&-fc.©**urE K>4 >£**A,TJ£0, ^^T^bjE 

k y ^ > w^^j < t t> «5 — :>© socage k> / >i:ae$nt^ 

(a) fiffl^JR K>>r :/**A,TJat*»-# 'J <"«:/?• K ; 



!t£2F7-503622 (3) 
<b> att^I8CK> * K ; ay 

(c) C©*-c**-©tf 'J^T** K*«tSE>ttIa-*ttia£^fc 

H©O0U-*^T* *«9Hi, ^a-*«tt»t3-Kf5 DMA 

<a) ttWSJff K>W >*d"X^-T«*»t — 4? 'J^^f K ; 

(b) fiffl^JE K / «f > £ T JS £> * — 4? 'J ^ 7* * K ; R 

(c) C©*-**-©*'^?* K*atSWttt3*tifiS?>*v* 

c®£tt-*fitt#K> 5S*tt<*©fcAiiac;/si**ffT*>&<, 

Bl«. Wl-V.-L-Vt-L-V* (LHLH) t Vi-l-V.-l-V.-L-V,. (LKHL) 

*CPv2) t/HT, 
3 2 li CC49Vi © ? ? KEJO^^r. 
(2 3 1* CC49V* ©7 t y »EW£*-r, 
0 4 CC49V. © ? ? l/** KEn«#t. 



E 5 it CC48V* ©T £ J BEAti^. 

E 6 I* P49LHLHII*,MJ S CC49- * H K ttlHLH© 7 7 1/ * f KEW 

E 7 I* M9LHHLKin* 4CC49-*«ftttLHHL© ? 2 U*^ KE*i 

08U77^i K pSL30lT&tfpSL30lHT©«|»£^-r o 
B 9 1*7 7** K p49LHRL©«K*#T. 
0101*7**5 K p49LHLH©«»^^r, 

B1JUCC49I|C, CC49 5 cPv2RyCC4B5cPv€-»V>/:. tt^ffl-ftU 
T tT ^ ^ - ^ f b CC48l8G*fflt>« * * * ©tt*^^T. 

T = y», -cy^K, ass. siia^^wrtd. *n 

4>U)UPAC IUB (Coooission on Biological Nomenclature) Xf*M 
*Wtt»Tffli»* f-*8!5i*77jr^hj (scFv)Xll fflt* 
f- K'J ( L> Jr J; 0 V. K y >f XlJItt Sti/tV t K > -f > 

r*ff-*ttffif*j KU J: 2£i 

VL-l-V.-l-n-L-V. - V.-L-V.-L-V.-L-V^ ; V.-L-Vt-L-V.-L-Yv ; 



V.-L-V t -L-Vu-V. 

©V. iV„ K/-f >©RBm**r*-ffi©-^»Ct»:*BfiEL 

^«a±©-*«a©^sc£#u, aja©^7*f- k an u >*-*cj: 

V.-L-V.-L-Vt-L-VtXJiVi-L-V^L-V.-L-V, 

V^-L-V.-L-Vt-L-V. CLBLH) a VL-L-V„-L-V R -L-y v (LHRL) ©» 

*««:<t(Pv2) (>iaii:$lTt>«. 
*Jei8i:fel't«Br«fcfefl!)-*ffl0t*77r> > HiftE© 

-t©o«ir*a^K w ><iw-©ttaiu«*egr**o a&$ 
nr^a©-*«ittt**flioSUT^*a*©^<r7 5 5r> > mj. 

W-©fitiRi-«LT4$ftfl«|T*^ 7 XBM* <OK«»:«LT 

« DNAEw«^*©eaifri5»A#r«fr. xii^afltn^sioa* 

Ofrai:i->tH»Tin. ffOlti, The 0. S. Departieot of 
Health and Kucao Services tz£*)&mzt\tz Rabat 4> © Sequences 
of Proteins of Iuluqo logical Interest Jfl 4 KS (1991) (i. ^ a 
STa^n-CV*!* tA,cf©tt»flrK«*©E?l€W^tTV>*. 
«£^EnJ&<*tt©t*; ^?^-©«l»«:^o->r€ DNA©JS 



St LT, &Kn&£#ft*&i-l !) «RNA&> £ 9 $ L £: cDNAE H 4r 
flfflf * C — ttu3Tlt"CJ&*o ttfrlCMLT. oRNAO€*liir 
fcffllCfcfc*^-f 7U K--?fr -iillfTfc ? 4. fllXJ*, 
ATCC Cell Lices sod Hybridows. Aoeriean Type Culture Collee- 
lioo. 20S09 Perklawo Drive, fiocknlle Hd.. USA (1990) **Jfl 

©a, 4i©*i:*tf*nTi** «rz^a* f;£Bt££tt©*y 

?o-t^!fJBBr«^W^J F-7*<{(D Collection J: OA 

©ffi©Sl«©»lffl#, SfSK/Ois- KT*iRNA©e»* Ut, 
?o-tA,t)t»@#07; >> BEHESTS* toll fit* 

KfiOBOKS-C* Xli^rf^Tfc* i*, + - * - * 

I* ^ * > T x > (KLE) ©8D * ©StffllCttT * C <D'*7f- >© 
5» <fc«ft!iTS£**ll5«j^©aftli 2-33 

ra»#©fettra© i xutt@©i*osLttitic<i->-c>?ai::*tt£ 
n«5*. aa©ftw©3 asu hb^coul. *ltrsna 

*»«Kfci'tiriBtt v t aov* k/-t >i*#* u< 1990 

* 3 3 B«C£H*ftfc PCTffiOl WO 90/04410 Rr/198fle 1 £26 
Bll^W^nf; PCTffi© WO 89/00692 CWI^SnTl^s 33SH 

sn^ >/<?»72fc&(ctfT*-a©cctt*©-^*£awTg *. 

i9ff*U»«tt, PCT2W VQ 90/04410 W0 89/00832 II 



»3 ¥7-503622 (4) 
»i*-ccc49i:3!i*$*i-cu**; ? D-^/u»ti*i=**r * v„ a 

V„ K>-f V"C*4, CC49© Vl *3-Kr5?;i/*f KEJ1 
(SEQ ID NO: i ) ttS 1 K;f*T t> © t *K ft 1: 13 U T * * . CC48© 
ViOT; y»EW(SE0 ID NO : 2) U 3 2 li/Tt t>© tSRWi; 
Httfci. CC490V. *3-Kf5y;utf KEHCSEQ ID NO: 

3) i*B3KiFr<><Di:*KWi:rat;Tfc*. cc49©v. - k 

T5T ; > BE?9(SEQ ID NO : 4) JiB 4 K *T fa © c *K W K W 

-*fflrf ij *<7T K?fc->T35±ftfc© fc t ©«ifil^»«C3a«r 
£££*©t$*tt*tt4r«&LTL>*#U K«<n 1 0r 0 *: 

«f >*' = &7tt*ift-?*oT. *©*7 s r > > h*. •eowi-y^ 

o7g>7?r>> h*s*LT^$5S£tt*©ia*«»t**»» 

4 J: -5 tc. 2£ii©scPv^a©r«C t 
©*Jtt* t>©Tfc*o 9t2©#1*€*T S 'J *©H^f*i 
S*5IET *C n* 4. 846, 778^ C 

MTfiOTS&tZ J: 9 *. COW 4. 846, 778^KEtt©#te 

tctofp£nfc#'j kewj:*5, iKHrf Kt = - ft* 
ae*E*i*<nm-c* 

K«i 2aJb©sePv*ai3LT£fi5©-*«0t#*- 



T4, 

tai*77r^>h-v©C©»; >»-©te#*<4r©tal5IEa85tit©«r 

»«^'J>*-li, Panlollanco ©Blochei. . 30. 10117-10125 
O961)(Z|S!^£&T[r*$205C£:&£ hTi»4^ * /U 'J >A 

nitric. ^©fttotisafcOT^Kii. xhoiss^ 

fft«i:*4HiodIStticJ:0*6«6n*=i F>^afii:E^.b 
«; >^7-©T > y »E«(SE0 ID NO: 5 ) «TB©a t)T 

Leu-Ser-Ala-Asp-Asp-Ala-Lys-Lys-Asp-AIa-Ala-Lys-Lys-Asp-Asp- 
Ala-lys-Lys-Asp-Asp-Ala-Lys-Lys-Asp-Uu <» 

C©M >*-li-»HI0-5D©T iyttaHTft*. *?*U<I*, 
:OU>»-liIC-30©7;/»a5T*5, J:0»*U<li, C 
© >*-UI2-30©T SyB»*Tfc*. ftfc»*L<l4, C© 
'J 15-25© T S ;B9ST«4 g 

^R«fl©^^©Bft©ft:*©RSl«(*lwli^7 ^ i KXti*©fft 

oK^-^^tn*, -«<:, 9 -lim^teteta* 

tt/iaiceaariuyy 3>t3>Ho-rt/E«t4r-S't/o -©^ 

C *©T* *49S©at£^«r«WLTl>6. W>L!f, * 
liS (E.coli) tipER322te^r8gUJBlH£ftSn* ( Bolivar 

Ceoe. 2_. 95- (1977)XUSaibrcok Molectalar Cloning. 
Cold Spring Harbor Press, Net York. SI 2 IS (1989) ) . 

(S, cerevlslae) Xli-R©/< >»S# Bffi&£tt© *T;a t> 



-ttfii:«SSriT'.^^ < ©*©<*©*, «^lf tTi/T 
><X h «; ^(Pichia pasioris) rt*Wffl-C*«. Steffi* tt. mt.it 
ATCC i U A^tS 4 SP2/0 X li f- ^ - - X'* L * 9 - 88 ft ic £ 
*r4<aBa©**ttt>»^t^t«^T*-5*« ««nfitttt8Sirt 
^Tiaa^ASnt^;^-^?^; Kli pSV2ceo»c; pSV2gpt 
(ATCC) : pSVLRC^pKSY-10 (Pharnacia). pBPV- 1 /pHL2d (loter- 
national Biotechnology, inc.) 

^ftego^.;^"/^ Kir ^T©a£**4fc9iT & /:*©iRffia 
CfRffl^ ^^X»Sl'<^^-©«Mt>#llt5n* 0 

^©as*? ^-srir ©-*a©^«tt<*«3- K*r*-f >^ 

-Mi, *©#A«l*Bli=te^Ta^tt«IRStt*WU, fioe© 
ft^tfiSOtt^i^e, MiL^SaBbrockb, W»irE«©»tt^ 

*«BH©-*tt©^ <5tt*©sai;t ^>T»a^^ ^ ^ - ©«e 
K©^at/i!Btt©n^©^©*a«ir * i/cn-nr*?* Ke* 

> 3 - KT ^ffliftt^t;^©^*^* #* U < li> 4r©»^aS«, 
^SttttRil/t^O^'J^^f K*<J«T4 Ci4ra^«fr©C 

o-;WEWlltt3ilT, -*ffl#y^^f" KOft*«ftttC to Til 
tD©**^****-?*. wn^©5*HliX^7-f^i/^7-n,, 

n*. ki;> afia©as^arj-t©£«tt/j<»«acFfff *)titi** 



ft DNAtt»i*ffli>THIS*n/:'*? * - I: ^ OgftttKfcJJIEft* 

*•? sisters *. a*mt£Xi*-e©ftB©atR^-a 
(oiEito^aKftfltictitEri, 3ec a a -7 - » - > 

{B*.tfffiJHimv-*-©frfcii % *Ka£tt#i8*i&ife©*?* 

tt4*ttot)tTfift*«tr«:ti:io»^n4T*6% 
*n?«. «*tf, fcL*n.s#i8»*Ji6©*uas* n*^** 

C©-*ffl©3ffiKi*liHrt*ai;j:0a»&n-?&. *©.f'K 
-tOttteCif 30 * v 9**1+ &HTRrt»a, !ti§(77-f- 

a£$n5*. **ti?J&0* fi^Stf* Crefractile bodies), 

a*** a** utffait^au'j^yf kh„ »&©*», »a 

WEI: i^TflRTft ^ *. 

~*a©£ffitt»©E£!iS**i:£5n©«*7 >f . Wiltf 
»^Ty<r-f, B*f3£fcffiiE*7 •* -b >f (ELISA) ar/5i>:1->fA 

yr?ir<r(8;A) m -5 
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«*.*«T5. c ©$<5©-*8K*©«ffltf, Xfcfc©757> 
> t»Xlift*0?ft<tOflffiCtt«ft* < ©«£*&**. 

tt*©afti&ai: £ Daatruau, *ix#*^^oifiii:9 
ai5/xii«B©tJt*7^r>>h*<ua5fcL< iite»a-f iiwu 

*ft««Ki:. *©fiC#©»8©Ua:a^/Xlife«ir*il%T* 

H'i»i:»«5^nta6ae^ttfc*a^r*o, : :?c©«*mai 
i* u* Liiftte-©«a±r*a*n5 B tt«atf/xute*ffla© 
c©*c©-*tttt* liases y -5;xii»»3mca«* 

*©JM* *ff^*SEr*TE©*»fli©%l»IC J: 9 

■j g§ 

bp ttSSt 

BiS-?ris7*o><> CI. (f U (t Ko + l/>f 

BSA . 4 s - it ft 7 /l/ 7* J > 

CDC *Bflt£ft£SIi* 

ELISA R*te£fcffiG*T 7 tY 

Fv2 #*W-**Pv*-f T- 



Kb? *nl£aj? 

LB Lur ia-Ber tar.i 

MES 2- (N-tA* ') ;) x^>XA*VB 
»» 

NET - h a rJl-i- V 5 7 'J 7 A? o »; K 

pac 4* y t ^ y a 7 • Ky;u 

PACE * 'J T Jr .j *7 i KY^**** 

pbs >j >aa*Att* 

PCS tf'J > 5-*«0SJ5 

pSCFV SCPV* a -KT* uNAE*)**^?* 5 K 

RICS IV* A i. J IS 4 Krt** 

RIT ^yt-fA/IS* 

SDS Kf^ARfit h 'J 7 i» 
TBS 

M * ( h 'J * ltKPty>t*J T I y / 9 

TTBS 7-f->20&»« 

CC49 : t hOftHaa? :/><*5ff72<TAC-?2) Ilttfltttt**! 
*,/?o--r7Vtt*; ATCC No.H39459£ LT«K. 



CC49PA8 : * « © N - * flBffl* 1= U T t> & 3S£ 6 fill J: 0 A * 
CC49©ftE£&£&gi« e 
CC49scFv : K 'J 1/ * - IZ J: 0 at* d ttTH * CC49ffi(*©.Z 

CC49Ptf2 : y<T-«««T5J:^:»^ffe^tT^5 2oO 
CC49scPv. Pv©fc*©B!*IS. a^©**©*^ -7-1t7J.-y b 

©»***r*. m*ix cc49Pv6iiAa*©g;«***^-r*, 

CC49tcPv2 : So©>; > * - IC J: *) »tt d nr t» * , 2^©CC4flV t 

5 7> > h. V t (L) tV. <H) K>-f >t*«ttU^ *>*5©<C 

6 ^©liTtettJRm©!^-**** : LHLH. LHHL, LLHH. HILH, HLHL 
at/HKLL. 

PSCPV UHM ; 25© 7 S J B'J V * - C Jt tiaftSftTt'S, CC49 
©Sj£affl*CC4S*TK*ffl ti 0«4scPvi:ot*x© = - KEW* 

P491KLH X<1 P49LHHL : CC49scPv2 IHLHX iiLHHLfeJSStt© -t n-6 

u~-z, rotztxDznu* -e©w^rt»«»9ifflr4 c t 

■pt^6«i:aAn4 0 Saabrook^, Molecular Cloning. Cold 
Spring Harbor Press, Net York 9 2 CS (1989) ac^ AusabBl^s 
Current Prtocols in Molecular Biotosy. John Wiley and Sods, 
Net York (1992) .:Ett©?J3T«*. 



i hay^a^7^tffll>, Applied Biosysteos 
(Poster City, CA> &*(EUodel 380AXI* Model 791 DNA6&BB 
©t>-*n*T*fttLfc, *©&fSttJ.t©»n*<i, »*RffcT>* 
-7i*©*T55*CT 6~i5*ffl)aDftT *C tCi O&fcLfc. *B 

£«?€30-40ji 1 ©»B*©«f»KJ*Sa* tffc. >K«J 7?'JA7i 

C^T^ia<k$^^ 0 DNA'<> K£y**£W0HlL, * LT 1 ol© 
lOOaM © }* VX-RCI. pK 7.4, 500nM©NaCI. 5 aM© EDTA© + T65 
*CT2l*IH]*tfT«ltt Stffco ftttttfiU. DNA* Sep- Pac(f8)« ) 
C-I8»7i (Millipore. Bedford. MA) (2 3 ffi L, *LTt£*L 

©ISS©t*&£fc50ali::Tl7\ *LT DNABBt*260nm (0D»..) T 
©*¥«?£ fcJtJST S w fctc J: OftS L/c 

WWB*ft{tli£T, Bethesda Research laboratories (Gaithe- 
rsburg, MD), NewEnjIand Biolabs. Int. (Beverly, HA) XKBceh- 
ringer Mannheie (BV, Indianapolis. ;N)©»*Rtftlfc8*ffl V*, 

*m;t* ht; Ky^*ft»» (pace) lao^H^fc, f<o 

VtotJ-tO^Ulol K^fcfeU *© DNA/< V KtfttfUVjfcK 
«fc 5 fl* W ft £ t!* , fct'T*© DNA/<> K*5J$ffi Ufc 0 toy/^ 
7-f*£, 5aK©M*, 2.5aM©o7H, lcM©ED?A, FH8.0*£ 
^a«r^a-^ (Union Carbide Corp., Chicago) 4>>fM=Ati, * 
LT Max Subt,arinettftttc»&«(Hoefer Scientific Instruaents. 
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CA) fcBUTfcOSttfc. -*>7*/WSft£ Speed Vac M tg if (Savant 
Instruments, inc., KY)TTiffc« DNAfcx 9 J - *tt» 6 tt, * 

B*l£»fegiggT 7 * W(EUSA) 

Johnson*, Can. Res.. 46, 850-857 (1986)11 SI % ftc£Q 
©atMinfiLfc TAC-72ttSl£, #V fiA^o 9 K96Jf*-f 7 
o * -f * - 7* V - K (Dynatech Laboratories, Inc.. Chaotilly. 
VA) o^*^ojii:-aK»$t5:cTB«**fc. <©ru- 
h% PBS*© 1 HO BSAT31TT 1 Ulffl^c , ? L, c*HT20Qjz 1 
© PBS. 0.05K©'V -< - >50T 3 EJtt-»*<, 25 1 ©R*!/i{*&tf 
25 y I © -/KtCC49 ( I /20.000fc«?»© 1 Bg/ol©S0) 

Lfc. 7*1/- H:fe4 Lfc TAG - 72* t: * *- -;KfcCC49, * V l> 7" 

k t trs? >t;i* u r * -<*©«***, &t/«ei*iBm, * 

atfcttttXI* t*^^;KtCC49*<a^J: 5 L rr t> sePvtc J: i U 

fc. H tts V r- c-/Hi 5 zx g/al©CC49ScM0w g/al©CC48Pab 
t »tl=: > h o PBS+© 1 *© BSAS tf/XliflKBfc 

©!S6 £ I : ] 000© ft RS©* hurhTtr-^>50xt 1 (Soother 
Biotechnolgy Associates, inc.. Eirainghaa. ADtflll*, *L/T 

^3Eft->t. 50 a IO/<5-iho7 A i^-*^7x-f 
(Kirhegaard & Perry Laboratories, Inc.. Gai thersburg. WD) £ 
to*., * LT»£gC^«{S20*ff^ti-/; o scPy2«^©ffi«*€- 

0 a*?\s- h if -y— (Molecular Devices Corporation, 
Uanlo Park. CA) £fflv>404 - 450 nDT©?t^«K^ * * - > ^ IC 



J:0il»SL^ o scPv2©fe^li, «£©IS|t$ttT*«i -5 b*^f-x;l, 
A:CC49©»#©£T^>f < ; h Lfco 

sds- pacer c;^^>ro y f^y 

SD$-PAGE£*lf© fc©©tr> 7^ (20a I ) ^ajcffl^y^ 
A.WK^ 7 7 t -Seprasol KIntegrated Separation Systeas(ISS). 
Natick. MA) ©*T 5 $®n*t 6 Z tit* (7H«U, UT 10- 
20«««K©* >; T AT * K Oaiichi MinigeUC © 8£iB#©tt 
»*(ISS) rrtt^Ttt^A:. 
H»ftftli, Mini 2-y^««(ISS) ^ffitv y^S>)55aAT, 

-250 (Bio-Rad. Richmond. CA) ©«f*T3>tt < t t» I 
Dtl'TRfeL/:, ^^«S* 0 ° o rii t ai>Jfi!«> shtf 0 (Mid Range 
kit. Diversified Biotech. Netton Center, MA), * LTTC© 9 

y* ?i^t^^tl^^. : * x * <j ?--tfb, >r &9 * - h^t ko 

tK?-^, b - ? ^ h y o r m ^acf f- h ^ o-i. Co «ic©^ 
^ftti-en^tios.ooo, 55.000, 4S,ooo, 36.coo, 29,000, 18, 400 

Sr/I2. 400Tft * 8 

*»iskfttt, y;KD-^t»fi/< 9 7r-« I (0.3M© h 
HC1. pH)0.4)©*f T15-20a?«i:: Ltz* loaDbilon-P. PVDP (# 'J 
h-;'j7^?D<)>) B (Mi Hi pore. Bedford. MA) 9 J - 
JUT2^fiau, ^lT*o4'i:2j?8L<: 1 *©B«-cttc»ffi/< 
7 7 7 -#10fT3» s F«i:t/;, Milliblot-SDE KflKMMIi- 
pore) Y/i,©*©* >/<^B^c©«rre^r4fc»i:ffl^fc. 
-*©»«/<? 7 r-# 1 ^BS««a5©«l'*lctt*fc. fhatcao 
3 MM ««©^- h t»ft/<7 7r-#I©«f*:«t, *LT*r©* 



«aD©±C»^^<*at^;. »tt^<»?r-#2 (25nM©h';^, 
PH10.4) ©<HcaL/;Sl©&IS£--ttB©J:Kfitf*. »i:in/; 
PVDFS^toiL, ^flby^^-eo^trftt*:, *LT*ai:Btt'<77 
r- C4GbM©7 «J •/ >^©25aM© V »; xHCl. pK9. 4) ©^tCftLfc 

250aW ©SHT«R (tX««Eli 8 -20* ^ h CUSBLfc) *Mi^T 

rD,rlfc», 4r©Kt*©1>Ttt!*fC'rr *, -tbT20oil© 

^ + ( h u xa*ft*a*(TBS) «t»© 1 «©^fit»r^ 

7^; XBSAXSieoa. St. Louis. M0)) £*TT 6 JH© f 1C A ttfc. TBS 
liPierce Chenical (Rockford. IDJ:*), fUffltt^ c UtlUA 
U, 500Kl©**lD*.^i *©ffl^tt)li25oM© h 'i X, 0.15M 
©tfifk^ V U^^iStt, PH 7.6*$r*. C 11 <=. ©ft * 1 »? 

», gia«T7"o 9 ?L, -tUT20ol^o© 0.5«©V>f-V20 
ft^ift (TTB3) tm^T 5 01B 3 ©ft^fc, TTBB*«KT 4 i:U, 
0.5al ©'V-f- V2C(Sigaa) * TBS© U 7^-308^1/:. fififfi 
Ufi^o -rtt*li20ol© kf^f-^^ft FA1D I4»tt t t ^(10« g 
/20nl©tt»'<7 7 t -) . fc(*'< 77r-lt l00al©TTBSa ♦) 1 
g© 8SA*fc**c c:i;J: *jftorr 0 HJffl a0t"C3O-flO* 7* n - 7 
Ur^tt, *©a$±E©a»)TTBST 3 Bft^/i. 

-e©KteE£flC<r^M,»T30-60», ffi*'<7 7 r -©* 
Tl :50QftR«©T/^*y*X77*-«tf©m£$n*:A^^7• 
1> 7 t' y > (Southern Biotechnology Associates. Birainghaa. 
AL) 20ol*-< >^a^<- rtfc. ft »IS ^ iE© 9 0 , ::©*« 
OSU/c* J6feSlt©S5^. »*8tar;u* «J /<7 7 T - (20ol) 
®«T2»ft^. :©^<7 7 7 -li 0.1M©«B**+ h »; 
I DM© MgCl. • H,C. pK9. 8t Lfc. T^*«J^X77^--tflCA:o 



T©iSK*fl£*fctt. -hDTr/U-xhTVJ *> i* (NBT) ? o ij F 
(SOsg, Sigaa) £70K©i>/*A**i.T S KO«fC«frLf:. 5 
-7ot- <-?oo-J-r/K^**X7* - h (BCiP)(25og. 
Sim)eNC 10C*©^ / */i,*/i,i.7 * K©*ir»fr I,*. 5- 
7 Ct - 4 . ? oo-3-OKa*X7*-^ <BC!P)(25ng, 
Signa)*HK I0GK© i> y * H>*/WAT i K©«tMi*frLf:. ;n 
*©8tt4j, PreoegaJ: 0f*^^>»£3WiUTlPE*nTV^« 

3e£©fc*5* -en -en 120 <; 1 £±e©t 4.* y ««irfioi, *u 
t'*^;Mt: pais h 

PAID 14tt, CC49ICtf IT«»H)/^ ATCC No. CRL10256 fc LXtf 
KZt\X^**Xl<Z>tH - 4 ? 4 * 9 4 n7tl*(tgG2a. KT^V^ 
-f7) T*>*. FA ID 14* Nygene Protein AT7-f-f<-*7 
ACYonkers. NY) Kit* ©7o F3-/H:tlt, 

t/a»tt'<7 77-tlt 0. 1M© 7 x vat-*- h 'J O i*. 
PR 3.0*fiH>fco »»€r 1.0M© h »J * - HC1 pH 9.0*ffiHTpH- 
7i:*«Lfc < £*-*-/WtfilSliTB©a9KttSl,fc. FA ID 14 
( 1 is. *<& + T 100// J ) «• JOOil 1 © 0. IM©Na»C0». pR 9. 6 

KxXfA (Biotin- X -NHSXCalbiochen. LaJolla. 
CA) (2. 5ig) * 0. 5nl©y > f^X/U**-> KOf K*J7*Lfc. 
Biotin- X - NHS «fc (20« 1 ) €- PAID 14«ttKflCiU * LT22 
XT4^rafiCSlt^. SWOt**^ V&C/*fctt£, Pharnacia 
Supercse 12 HR10/30J9 7 u (Pijcetaway. NJ) €JB^Ty*a« 
KiDfcfcL/:. 0.8* 1 /ain ©ffi*?, ft FAID 14 

I* 16.8oun©fcr-?Tffi8^;o :oe-H«ar«iS»t7'- 
*U *lt<t?*ffl, t Ut CC48Vi St/ V,CDRm:0ft« 
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gg£ggiacM(?EP) 

*** (pi) **. DNASTAR CHadisoo. »!) *i>LTA^T** 
PfiOTE IN-TITRATE il»:*5)3>^-;-7*oy7i.tf l»t» 

©ttttli 0 CHS U HVV **tl<ott&X V*>\,7 a Ktt6(=H 

***MCpi£, lscgelT#o-X 1EP7U-K pH*3-10(FlfC 
Byproducts. Rockland, KB)£ffl l^TftS Ufc. Eiorad Bio-phore- 
sis !EF%fr^ OlCffllv «*©»«€©£ 

fc. SfcfcKfcttli. 5C0rf*h (St#) „ 20oA©*fc 
ac/IOW©£#*?ji: U*. I* 90BicTSS7 LA:. IEP 

«*£UBioradJ; 5»ALfc. *Otv Hi7-f 3->7->, 0- 
7?hro7'J>B, *KBIT:/tK5-*r\ tF»»7nK7 

f- J- ? o - u C **lfc©pHII*4; 65. 5. 10, 6. 00. 

6. 50. 7. 00, 7. 10&C/7. 50. 7.80. 8. 003E K 8. 20S tf9. 60T 4 . 

CC49CT»ttOgJ 

IgG, scPv2©«fc *ta*scPv**C!aSCC49fit*liT'<T. 
3£LTv>4 i.0ca£Bft©SXB* h (Helloatt) *J:tf 

Perkic-Elner UV/VLS 0 A ftff »r552AE fcffl n 

(E. ) tt. Stt*(C-3HT, TRStffl^TfflJEl,*:. 
E . «(Trptt) X 5. 500 + (Tyrft) x 1,840 + ((Cys)2«) x 150 
♦ CPheft) xio 



:nbOili, D. B. Hat leuf er. Advances in Protein Cheaistry. 
17©, 375-378 HKEttStlTl^WWl-JB^^T^iD 

CC49scPv2^fl!R-r 4/i»i:r?-j /c»tt«Ett<»^ o-7 K57-( 
-ICIir^T, ^^t/il^^OfiRfftffll^ LKB 

HPLC^X^i»^flBffl Lfc. CO^flli. 2i50HHPUC^ > ?\ 
215ZS«»tt. 276DB©OjtflE»:»*Snfc UV CORD SI 2238 £ 
*ffi8ft& J: tf22ilfi SuperRac fraction col I ectorT W $ fit 

> 7--tfaasit(PCR) ur^T, 150^377/. (pg) <o 

75X5 F«W (pSCFYUHy) : J 00 tf 3 ^ -f v - ; lal 

©Perkin-Elner-Cetustt (*B. 3*f -f *7 
fiSS© PBCtt) © ABPli-TegrfU > ; 16*i lO lOaM dHTPfc- 

^LMOtf Lcr>iox««« CW*tfclC PEC*v h tZflk« S flT I* « ) : 
« *C/l-*ltS«* 100 L lcr*©ir5t»<£*THI«Sn/iSt5 

nftmrff ofe, pcRgKtiy - a -**eai<Tk««o t is 
nmtz i/tff-> cne©s«Us pec seoos^-^^w ? 9 - 

(therD3cyclcr)^ffl^T30"9''f ^ Atf^> tCI^O ^fi, 

B4TT20-45&O© DNA© ffitt : 52-60r T 0.5— l.5*«J©T~ 

- y rts j: c/72xr 0.5- 2.o^racD^fiT«^d ntv^. * 

'J^^Htf K0 7*7 ^ T-li, Applied Biosystessti (#ffl. 
JJ')7* Ai7j« ( *X * - • i/xv Hrft) O3E0AH bl> < \t S91 
B CNA#««T#lfiU«^r±EOJ:-5tcLTfflfiLfc. 

'j y- ■> » > 

lOOogO^^^- DNA^iC/itC-T * 1 : l<t^*»WSftO-T 
>^-K DNA*«t^« 'J y- > » Stratagenett (*B3, 



* »; 7 t A-Trt. f • ^- + J5f£) ©T4 DNA U J/--tf 4- y Y tffl 
<£S*20/*L) aftt51fi*CT-f Y L, tt^T-«4-C 

SffCftti. 100// LOStratagenettO^ttfiB (E.coli)AGls 
> hfigS (*H. *'J7**-7ffl. 5 ■ ^-irgrftOStra- 

tagenett) tffit^ > - * - ©ft ^ is J: , r ft -> fc 8 ±EVY-1/ 

• >SEtt**©DNA( 1 - 5 u L) ^ttfflLf:. BJfCll^t^^ 

©ft. latei*. s^^ai^^^A'jT^ox (lb> *T37rri 

*$WW£S1K tt^T. pSCPVUHK, P49LRlHfeU<tt P491KKLU M 
v»5 20a g/oL© ^ o 7^7 *-3-^^^r(CA»20) tl *) 7*3^1 
Ic^U-hU. «f:li77Xi KpSL301€-t^r«^ o->|»L< 
{ipSL3oia*©-e©ft©«Ktti:ffli>* 100^ */»lt > trc/y v 

(AUPIOO)^ y TSdXru- h (LB-AUP100) li:7U-Ht. 

0177^ i Kli. Froeegett -J^s^yjil, ^7* 

A jylfiTL) © M»gic;i-7l/7777X; KS«+ 9 h*m^ 
T. (selection pressure) £*t#f 4 ^ *a 9J £ X JB 

^rr*LB7o^i&«tt^t»m«L/:. r©*» Hi/-*-©«ffl 

7n: K©Ug 

p49LHLH^J:a P49LHHL^^« Stifc 2 «S)77X £ K*, $tf 
C-*ttK(S«Sat P491BIH***T*»£ 
laBSli, Yt-L*V«-L-V t -L-V» T»T C c J7*T 0 * iK 'J * 7f K f£ 
fttfr. CCTV, tV, (iCC48tt»©80i:«ii©3TR0*T* 
0. fciCM >»- CD ti. TE SEQ IE NO: 5©E3n-fe^rS 



25tt©7 £ yaCD'J V*-Tfc*. 

leu-Ser-Ala-Aip-Asp-Ala-Lys-lys-Asp-Ala-Ala-lys-lys-Asp-Asp- 

Alt-lys-Lys-Asp-Asp-Ala-Lys-lys-Asp-Leo 
P49LHHL€*ffT*?»£*BSIi, V L H-V.-l-V.-l-Vi T^t: t 
*<T* atf'J^f- K**4Lfc. :vTV k fcV„ liCC49fcfr© 

k >* -t*«. 

CC49Vt-L-V«-L-Vv-L-V.(p49LHlR)<Oy ? l^*-^- KEPI (SEQ ID NO: 
6 ) cT * ;»E«(SEQ ID NO : T) *H 6 IC*r. CC48Vl-1-V,,- 
L-V»-L'Vi(p49LHHDO ? ? Utf?- KE?ti(SEQ ID NO : 8) t>XVT 
i -/«EW(SEQ ID NO: 9) £12 7K^T 0 
pSLSOIHTOWg 

pSL30IRT©««£B 8 U*«T. '< V 5 * • >J ^-7 * A> i ;* 
(Bacillus lichcniforoia)®^— U -f-- -tf p (penP) 
^-OE««-, Nhel *JttfBa«KI ? 4S£lBi8 ftT 6 C fci:£-»T. 
pSCFV UHHcr*«$n/;:r5x * KfrfcfflfflL* «ftJ*tt«ff •» f: 
» 4.5K* V T> 'J tVT i Ky/H**W**K ««U»ttSd«. x* 

y-*Ttt»s«, ecu. s psuoi c* 

B. *'i7*A-7«, xr*0:tt©lnvitrogentt) f©^ 

BBttcaiiifc. pscf? uHn©s$?NHi. 1992^8 fl2igf*i* 

ffi«©*Bttffaff 07/935. 685 ^i:E«Shtl^. ttfcCOffl 

w«>P8^9«ii*Bnramr 4 t>©T*4, -en. pscpv uhhh, 

penP7o*-*-©y 0 Utf KBM ; ffiffNcol ttHStt : CC49V V 
ff*;HindiaBBtt : 25GB© T ; ;»©'J Xho I tt 

Bftft ; CC4eV,ffl# : Nhe I-SIHtttt : penP*- S ; fc<fc 

tfBa»HI «£g3tt£** LTV** (S8$l) . £©pecP7o*- 
fcpenP* - S *- 9 -U. Meies*. J. Biol. Chco. . 258®, 



tf*t¥7-S03622 (8) 

11211-11218 Is 1988*lcEtta*THS. 
±E© y- ^ > >£l5«©-83 ( 3 (i L) LB-AMP100** 

ACl fift^BRIEftr SOKJBt'fc. penP*- * 
-^nT4*f>i/*A?o->t, Phareaclatt (*a. > 
'J - 5 > Kfl. if-<^-X/<-rmS) © T7 QaickPrise "P DNA 
118^7 ► Bolu*els«9. Nucleic Acid Research, 17&, 452 

fci:«Jt*T* ? 'J -x>^ >otz 9 7o-7|i, penP-Mhel -BaiHI 
^-i*-^-77iry>hB(*T«>6A<. Quickprlae* ? H: J; 
^Ta«$ntlfi^l:J;oT8j6Ltt)SLf:. »tt 7 o - 0. 
*oBaaKI J: t7 Nhe I i: J: 4 ffcttfc *© 20760 © Jfl $ *t If A Br 

(0 6 Kat-n 958-2165© ffiStf <bp))*£*TT * ? o - > £ 
PSL301T t L, fcHTCC49VHi::*?T * 7 7 U*^ KEW€*IT 
r *pSL30lHT*«»r*©^a!RLfc, Nhel -BasHI peoP*- J 
*- *-*P$t,30l*KEtt Lfca&l** *© Nhe I cBanH I ©85 (ft 

©ra©#»; y eco<7i«kx > k? ? ut 

-*8Btt*fr< fc»TJ&o*. ZCDZtil, Eco47ffifi5ttj&<, 
W^IC^JEfiVfflijl^Efltr^O^i^- ?TJ& * v fc 

tv, ©ffl*«-e^T»ar*/i*B:»t&n^ B fcvffl*a<eco47n 

- NheI8Sfci:ttta**l4t. Eco47DIIi*ift^i;ettl$nT. i 
--9»AKrtlcA^r < *lfc© Eco47nKtt*i&eLfc. 

V. EflMi. PCRtf«©«K)i: It pSCFV lUUtffit,^ * V *© 
5 ' SCPlt 3' t'J *SCP5K<fc PCRTffS tfco SCPUI^r* 
DNA E^(S50 !D NO: 10) £SCP5w#T* DNAE^CSEQ ID NO: 11) 
lit*:© c«0Tfc4, 

SCP1 : 5' -TAAA CTX GAC C7TT CAG TO CAG CAG-3' 



SCP5 : 5' -7AAA CCT ACC ACCA ACC CCT TAG TCA GSA CAC GG? GAC TW GST-3' 

QVStltc Vi»DNA^. 4X© PAG % *ft«ai. X £ y — /HC £ £ 
it»fc J:t/20 tf L*^©«WC J: oTISB t/i. * © V » E«t 
Xhol t Nhe I ©SQIRffUtTftftl/, PI t»I«B*r^n:6 

rntfisn^: psl3oit^^ f-tzttrz * y^-hcLts^/:, 

««©«jy-> B >5ff:t^fi^ ct^T-«» (4 u L) €>fflt>T 

BB*, LB AMPI0C**7 b- hiCT"!/- h bfi. CC49V„ -f 

- h^r^^LTV^ Cfct*r«?ltO«j^a->^ Nhe I Jc Xho I 

«lfl:^^»j->fri=>J»ffiL/i. 

United States Biochemical (USB) tfc (*SS. ^-^-f^ffl^y- 
7 7 > KSrft) ©Sequence Kit. i; <fc Cf Eyift^lg ^5 W * - 
PSL3O1S50B (pSLSOJ^^ Xho I Sttrt> 657bp±&K 

7x-AL^2lbp©E^ftS^7-r-?'-) t CC49VHP^»V>T. DNA 
©EW^S*I7-9Th CC49V. ©EW^WOC pSUOlHTtlCiE U 
l» CC48V« EWtfft6?o->^^^fri;^fc, CO^?^; K 

PSL30 1 - HHlTfc X XI PSL301 - HLHT© m& emttkt I £ i 

PSL301SEC8(SE0 ID NO: 12) & J: If CC49V. (SEQ ID NO: 13) © 
?^?n*f KEWIiJK© cfeOT6«, 
pSL30lSEgB : 5' -YCG TCC GAT TAG GCA AGC TTA-3' 
CC49VKP : 5' -GAT CAT TTT AAA TAC AAT GAG-3' 

nxmj p49iHHi©«g 

PSL30IHT ( 5 u 8) % ffi*«J» t UT ffl t^. Cft* Eco47B*»'J: 
CC49V„ »A7 5r> > Mi. 5 ' ^tLT SCPGC*^V^o 



3' * 'J t LTSCP5*ffiv^ PCRUJt^Tfia SCP6B© 7 

? U^-f- KE^CSEQ ID NO : 14) liTE©fcfc9T£<5« 
SO>6B : 5' -TAAA TGC GCA GAT GAC GCA AAG AAA GAC GCA GCT AAA AAA GAC GAT 

Ga>AAMGCATC^C^>^MACATCT:(^CTTCAGTTCCACCAG 

TCT-G' 

ttzti) J SCPGBtt'J >*-©3--r< > r«l*©-g5(SE0 ID 
NO : 14©bp8 -76) tt^LTl^. pSCFV UHll^©CC49VHWWr 
7i-/K4i^ttit^/;ttt^<OB»U, SEQ ID NO : 14* 
©tp77-80a*© t>©T** 9 

Ttttoit^EPlli P$pl«ttic»ar*. PCR-f 
- h^ttfiL, .Fspl t Nhel Tfc ft Lett* TpSLSOlHT Eco47E- 
Nhel^J^-tO'jy-i/Bl/SlCKffi^/c (07) . 3>ef 

> h^esAG i «a«, z©«;y-^ 9 >sictt cs u d tjb« 

©irffli,^ LB-AMP100»^rv- Hi:^U-U/:„ 
pSLSOlBHT 44J?tt€^r jE Uv^ft i© Xho I - Nhe I Y h 
*Urr* 2ffll©^o->©EW^^>J= r SQPl^fflt»T^*U, JEU 
V'E?U (B 7 © 7 7 U K1I24-1543) ^HT4*?o->^t 
eDfftOH»ftlZffi « Ol^aX//^, SQP1©5 9 KEWCSEQ ID 

NO : 16) liTE©^*»* ^)T**. 

SCP1 : E' -TG ACT TTA TCT AAG ATG ATG T-3' 
ftt*©«; sZ- V t ^^jlx, h (bpl544- 1963, 7 ) li. 5 
it 'J rf© SCP7bt 3 ' * 'J *© SCPBa^fflV^o PCR©«« t LT 
pSCPV UHU*ffiv*T«a bfc. SCP7b©7 * U** KE3fl<SE0 ID 
NO : 17) {tTK<Okis*)-C*>Zc 

SCP7b:5' -TAAA TO_GCA GAT GAC GCA AAG AAA GAC GCA GCT AAA. AAA GAC CAT 
GCC WA AAC GAT C^C XC AAA GAT CTT GAC ATT GTG ATC TT>, GAG TUT 

a 



T«*-3tffc? * Ut+ Hi Fspl BttTfcft. SCP8BO? 9 u 
*f- KE«(S£Q ID NO: IB) 11 T CO fc * 5 T * . 

SCP8a : 5' -7AAA CCT ACC TTT TTA CTT AAG CAC 
CAC CTT CGT CCC-3 ' 

TI»t-?ltfc*t3<D-e« Nhe I U (, 5 — ^©ffltt 

AfllfilttCfflfiri. SCP70© 7H*f K8 — 76K *J -£ 
3- KL <B7©7 K1544- 1612) . -JJV; C7i-^ 

tiJPUtt K 77-991* B 7 ©1613-1635lCffli5*- ft. 7 ? 4 v 
- SCP8aUs *©5' 3K»©«frn*--/K NhelMHStiu fcifc 
3 K>» M\IVlELBti.is Itf V t ©fta©2!GB©ttSJfr*tf It 
v»ft. Fspl Nhe I K J: ft rift:©**, C ©f**=,ttfc 420bp©-f > 
* - *'*ffi»tTt»SpSl3QHHT'<? * -© Nhe I t Eco47H©g&& 
ll«**U *»03At7a->* Nhel Xho IT* 7 'J-z>n, 
xELH*S$GW>^ - f*aS3n*049LFR2 (-> £ SQPI TE 

H^ttJEsnr, psi3oiHHLT*ice*i::»A£n*E7?*<wffi*n 

fc. tO?Htf KBflfSEQ ID NO: 19) liTEOifcOT«5. 
481FR2 (-) : 5' -CTC CTC GTA CCA GCC CAA G-3' 
7 v * t KPSL30IHHLT* Xho 1 k £ if Nhe I Tlfiftl, ffi fi 
#**l*:li78bpV. -y >a--v. ->J>*--V l -fe*r> > h 
€ PSCPV UH«ira«tX P49LHKL* 83S Lfc # /;fc:<D pSCFV UHU 

feOTfcft. tO'jy->5 >EE£lfc«> (4 u ) 8S5x> 4*JB^T 
3 > y h*»BAG 1 teft (Stretagenett) $#R«Z3H,* 
LBCAU20 »X^^H:^P-Hf: 4 JE Uc*MH» X ffcE **Tf 
ft??** K^t^tiJH? o->*. p4SLHHL££* **ft*fc 
P491HHU*, CC49£B-*»£<* 5 cPv2 : Vi-l-V.-l- 
V*-L-Vw *fcl*CC48scPv2 (LHRDOpenP^ o * - f - c 9;utf 
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KEWttff LT^ft. 
g»gt 2 : p49LHLH©«» 

p48LHLH©»»€aiU-0^«II^r, 'i>*-V t Olt^ii 
* h £ 5 ' t^O SCPTbt 3 ' * U 3* © SCP9T fi 1U; ( 
SCP9 : 5' -TAA A GC TAG C AC CA A GCG CT T ACT TTC 

AGC ACC AGC TTG GTC CCA G-3' 
SCP7b* U3* (??UttK8 -76) l*B6©UV*-£:i-K 

u < ? ? Kii24^iifl2K«ar ft) *> Jtoia e ©v,. ©? ? 

U** Kl!93-12l5K|§STft, PCRCtffft pSCPVUfiy«tt(? 
? U*?- K77-98) ltT--A Lfc. 
SCP8U, NhelSftt <S-©Ttt£olj /r ? ? 'y * + K) t 
Eco47HgBtt (»I(5Tl(l*«l+f:?ntfK) 
©8til*&©Vtf S^atfftfc©© pSL30lHLT*ttft ©ir£5!KW 
ISflttTfcft. SCPS©? ? I/** K18-23KE 6<0?^tf K 
.1532-1537 ( U >*-©*tD©2ffl©T; VBt*3 - KtTt'*) 
CKaU -£? 0 \s*f K24-461*, PCRfCfcl7ftSCP9©T-- 

« >7ffi«r*4B6 n^r? ? n-* Ki508-i53iic*ar*. 

■7=7 X i KpSL301HT* Eeo47D t Nhe 1 T«ftL. * LttO*8 
i^O^^-77/>>fU9SlT, * «6 Fsp I h Noel Tfl 

adn«as$*i/i. pcr^^o'; — cc49v t dnaw 

-eoaisa^tt OnD €ffiv^rx*fiBAGi 3>t 

T V HBa^JB»C»U, ^i^TiEU^ Xhol - Nhe I $ © 

7^5 7 > > ^fft5-3©3oi-fflEWtt »J 3* PENPTSEQ24r 
!8^t»JEl^ *©7 7 H-t KEW (SEfi IS NO : 21) liTEO 

5* -TTG ATC ACC AAG TCA CTT TAT G-3' 

Eflfc)e©l§*l*. »6tlf:pSL30IHT^ o->^i: PCROR^O 



l533-1537C«a-r<5 5 «©)fiJI©X JteJT*^ t «0 •=> tl, -tl/TTf 
bS't&urQ? 7 U*t K153H* DNAKW©^-^^ ^6>Lt 

5' -GAAGCGCTT-rftofCo 
C v TTtt*otf ^EfllifflfcK Eco47ESJtt^©jeu^. 0 6© 
AGCCCT©EW« 7 0 K 1530. 1531. 1532. 1538. 1539feic; 

i540{=«sr*. c©r* ou*©^7"7rT»iE*n, t'^ 

SCP6C ©*tti: 5 (fi»©^5fe*ffliiC- tf-IC * r,TpSL30lHLHT* 

SCP6C: 5* -7A ACCGC TCATSATGCTAAGAAGGACGCCGCAAAAAA 

GCACGACGCAAAAAAAGATGATGCAAAAAAGGATCTGG 
AGGTTCAG7TGCACCAGTCTGAC-3 ' 
SCP6C«f*©T««-7itfcE^I<i Eco47HI»ttlC«2S-r PCRIC 
tt^T, SCP6CW 5 ' t>J3 P HTK^'5n-5J SCPIOli 3 ' * 'V 

^Htffli^nt, cc49Vt 

SCP1Q © ? ? U** KEWCSEQ ID NO : 23) liTE© t ?) V *> ft. 
SCPIO : 5' -TTG T GC TAG C TT TTT ATG AGG AGA CGG TGA 
CTG AGC 7T-3 ' 

SCP10* ©T«*ol*fcRWli3 6 © 7 9 KI958- 1963K 

**n* Nhel atttrmSf*. C©«^v PCR-f h«NheI 
/iltTfSfkdna^TWSSflft. *-<p$LS0IHLT) liEcD47!H 
Btt (5fe*r^«*n-C^4> Jb'iCf Nhe I 6SttTm ft ? ft& ^TflJ 

ssnrc. ^o-ot-ht^^^-ttaesn, *©-8B£ ( 3 

;©£KC*i3te*LB-AUPl007U- h JiltT'U- f 
fl?o-:/£ Xholc NhelT^?'J-->^L/:« iEt^^ci^ 



© DNA**T-f ft 3 a© ^ a - :/*J*fc. a^o?D->ono 
2 flj*. t 'J 3-48VLCDR3 ( + ) 4» i C/SQPl^M v^TE«*»X 
*®??l/tf KEH (49VLCDR3 (+) © DWQ ID NO : 24) liTE 
©tfcfJTfcft. 
48VLCD8S ( + ) :5' -CAG CAG TAT TAT AGC TAT-3' 
iELt^E«^Wrft-^©^3->*<»^n, *UTB6©7^ 
'v * f- K 1 533- 1 963^ ^ © E 99 # W tt * *U IE ^ ^ pSLSO 1 HLHL 0 a 

*««*T5e5l$-tf ft ©i:ffl^4*»«^77^ 5 K P49LHLB* 
Sffi-Tft fcAir, PSL301HLHT C 5 u g ) * Nhe I ± Xho I T/BftU 
tt^XV M -l-VL-L-V B EJIt^trr ft/h*t^©-< V^- Ki-«fiU 
fc, ^©Kfi-^, PSCPV UHM(5 ^ g) « Xho I t Nhel TfllftLT 

tt«^tt©-8B (4*L) t^T3>lif> h^ttSACl ISBI« 
Iff1£lfl<./;. »*nfcBKCft6£tt*LB-CAM20 ^U- h -h IX 
^U-M,. ftl^T p49lHLHlC#**ftK»«lfc?c->4r. iELW 
«I(BW*«20 (E10#H) fciy TAG-72ll«rft&««ttlCJt^ 

^jftflg 3 CC49 3cFv2©LHLHi:LHHL*<**rtt* t^-»<*©«SJ 

CC49©*«T«^ Lfc-*«-ft»(«cFv2) ©matfT-?fca6U. 
^ffS©^ U ^9X^fi8aH©Hl7>*. P49LHLH t P49LBHL©W* 
© 1.0L©-tt«#«J^^HfiLfc. Sft-rftt, 250ml 
rJ-3© 4 Sorvall GS- S o - ^ X 10£IH 5000rp»T 

i807>ttt/:. hftUfclfflftfcStfr U 30cH NaCl^^WT 

ftlOoM h 'J *-HCl pH7.3^^Cft lOOoL^ i:BSS$itt 0 m& 
t«CF^b 9 ► ftU, 100dL©30bUV 0 ^-HCl pRSTft» U 

* IT 3©f" a - 7C^-Aufc, :Of a-7i:» 40 W/ V 96 



OX? o-xfcStff *3QoU h «; X-HU PH 7.3(100ol) * XVlO 
all EDTA pH 7. 5(2. Onl) fcflSflLfc. «*nfc»£ttlfc* 

ISClC^ISSftU:, BHSIEft (hypertonic cell) 

K^l/v K*20dL©*» 0.5dM MgC! II 9 ^fr llSfl 5 

ftn?** ffl*L*a<. a *±i::io£iB)*&tk. *©tett*iBK© 
jsklt^u* Ktu *»B©saiafe«©iia**ir-r*-h 

fi*tt€* 0.2*m© Nalgett (*E. -a-s-?rt. o f- * x 
*-0r£) ©aifiSftT*«r*::fcKj;^TS*ICft1fii;U tfc 
fTAaiccnti (#E, ^ * f* a - * 7 "J Jfi. />'<-XBr£)© 
Centriprp 30 X CF Cent ri con 30? 1. OiLJ: £ /J> $ » * T»» 

P49LHLH i tzit P49LHHI© * c - > £ XOIttfl © *> ■ 

y-h (shockate) <r* Pharaaciatt (*B. - a - i> + - v> - tf, 
ex* * *x-r tffc) © Superdei 75 HR 10/30 HPLC * 7 U 
* PBS?¥*a*-£r;4>©) KBAUfc. ttfc ELlSA&TfflJEf * 
HH©£l£«m 0.5al/£©ttftT2l~24»«&ai5ttri e 

i- 500 Uicrodialyrer UciKPierce Chenicallt) S«tt£ 
3 -4 S) S & £< & 8000VW * rrK^7«^«mL,T, 20iM h U X- 
HSJ pH 7.6«:<7 UT-«a0f€tf r>fc. tOKfi* Fharaaciatt© 
Koto 0 HR 5/5 >2ftHPLC* 5AI=2£l*Lfc. *««A t 

U X 2CdU h 'iX-HCl PH 7.6*ffltn fl« ft B t t T 20M h 'J X - 
HCl PR 7.6 + 0.5U NaCl tffll^flEyn r ? l.gal/ftin 
©SfctTttfflLfc. HHOfefitttU, K# EUSAfc-CfflUSr***, 
*«3~-4#ia*5^**£ftai;*tf*. :O^A©fi»5D. 3-2© 
SDS-PAGEY/wr -*© 7 ? - -7 y - 7 »; >) r > 
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h^^-R250TJfte,L. ffe£©Y*(**xx* C7a-rrfc 
#tlTftfiAft PAID l4£«Jin ic 3 fi rfr\ scPv2(LHLH 
tfcttLHKL) ©a©lr*#* ft©#-'< V K*** 58, 239^;bh>(D 
tt!i:iB9Lf:. &&@£U&4tgattU. 50sW UES pH $.8^*7 
LT-aaCfU *l*T PbaroaciattOMono S HR 5/5***:/ 
X»* * AiittWLfc, ;ottfixr,^^Haoiooi^ 

O 5 t 6 ti, SDS-PAC mis XV- ILlSk&TSAZ* 5 « £ s «3E*t 

©«ffl#Kttan*ffliPM-i&ffl*n*, L.tjj'^Tzft&oi^ii 

*HKii*?i.ICfc*l,TV»C*'T>fcfctfTfc*« &1>TE£5 t 

Uono Q*5 A*/SftHcno SS# IIOI'T *flt 8fc/S U fc#ttM L 
a«jffU20aHV U X-HCI pH 8.0T*»K KfiU 0. 6nL/^<:«T 
ifltttli* 7 i. CTBHJ Mono SH» 

^T^*^tt«?*<*?r?!rlCft t? , Ufc*<->T#ttH5-6#E*>* 

(Pi) « DN'ASTABtt (#S, 'J-f X3 >2/>«, 
7f<7 >9rtt) 03>t a -^o77i Protein- H (rate* « 

K«Tli, plti, FHC Bioproductstt (*B. > - 
5>KgrS) CDIso*el iEP^U - h pHEffl 3 ~10£ fctffl LTMS L 
tz. lEFtttffT 4f:i6C Bioradli (*BB. *»J7<-/U-7 
^. 'J?f*> KBt«) CD^fliklS^at, ±RW >-*-©»* 
lafcjM^TttBl/fc. 20aAT 5O0V (fit 

S) fcia-$RA<Oi0WTfc^fc. **A«ftSc»ti9C^fflTS 
Tlfc. Bioradtt© !EP*m 0 0 0 <t, 7 -f a 1/7-1/ , '^7rro 



€h4. 65. 5. 10. 6.00. 8. 50. 7. CO, 7.50. 7.8. 8.00. 8.20 £> X 
DKA STAR 7or7^i:J:,TP?^0 3CPv2€>8 0pi{fl i: LT 8. ;o 

IgC. scPv2 (LHLIIfc «t CHKHL) © ^ 5 'X R KCC49fflH* tl , 280no 

fifiAtDisits^^ftjt^w^nsr 5 r tic i,m^., * 
«u, 

; /ttffi^irS^^T. CC4fl!gG. CC4&scPv2LHLH. CC49 
seFv2LHHL* ^CfCCmcFTOE' ■ »" (280i:a) ittl * tl * M 1.49. 
1.65. i.65fc J:C/l.7IT*ofc. 
»»W4 

CC49scPv2©»©LHLHiLHKt©««t®ttt, IgCfc * tfCC0H*t8 
IIFLAC^^* K^ITT 4«**scFvfi titn 
v<-t > Mt^ (percent coopetition) *T£^ICJ:*pT BLISA 

«tf = tt^-K«K©^« (0D 405-450n«) 

x 100 

*ott£~iC0HM£ 

**ott*(zero ccapetition)" IK 6SA£ * 

CC49 (3 x 10-14* ^) cl : I fcJg LT JH£ 100 

^tt^ttli CC491gCi:S# t/i CC49UCO 5 ^ g /oL 

jtXttll 405na- 450naT«SUfc. 3 ® © KK 0 H © ¥ *J « ^ ffi 



ffiLfc. «tDICttl4 (25izL) TAG-72-C3- h Ufc^-f ? o 

'j ? r A7W-H:, 1. Ox 10. 10 **©*££ SB tt/oLTttltrl/r.:,, 
f** - yv ftCC49 ( 4 u. i/ ll I 1 : 20.000ir*«, 25/; 1 ttffi) 
l/2fiflti:«f?Lt. ( 1 : 2) *ff^>fc. 

m^©Rf®© scFv2Ji igGiriavqtu^ (Hll^Kl) . SORDIT, 
CC4B5cPvm«(** Fab7 5 7 t > h tifcC Lfc B P5#U-ffTfe « 
*<, cnili TAG-72K*7f *te^7 7 ^ x* 4 -i<qj tt^C 
^L/:« wn«s>©tt*t*, *f»*CIt*OHtO»C«, -o 
©^^c:««£^^KISe^85tt*<) r,Ti»«;t€^(/ti^, Z 

©tfi^T**, 

£ ft Zt\ ^©t=- ^ii, scFv2»^*«, *© CC49lgG©St Pia 

a*«&t»^^»tt»©©ttjatwr*ct^^urv>4 < , c©« 

Rff© lgG^^^it-<T, *$eBB©{fc*ttlti£B!3£ 
ffi*Jt*K<T*c: t*<T*4, 

T*fc©T, *»8g©j|©aB5ea t»ff«£lT©«flF»*©B!B 
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FIGURE 1 



FIG. 2 
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CAC ATT CTC ATC TCA CAC TCT CCA TCC TCC CTA CCT CTC TCA 

CTT CCC CAG AAC CTT ACT TTC ACC TCC AAC TCC ACT CAG ACC 

CTT TTA TAT ACT CCT AAT CAA AAC AAC TAC TTC CCC TCC TAC 

CAC CAC AAA CCA CCC CAC TCT CCT AAA CTC CTC ATT TAC TCC 

CCA TCC CCT ACC CAA TCT CCO CTC CCT CAT CCC TTC ACA CGC 

ACT CCA TCT CCC ACA CAT TTC ACT CTC TCC ATC ACC ACT CTC 

AAC ACT CAA CAC CTC CCA CTT TAT TAC TCT CAC CAC TAT TAT 

ACC TAT CCC CTC ACC TTC CCT CCT CCC ACC AAC CTC CTC CTC 
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FIG. 3 



Alp H« 

Cly Clu 
Tyr Ser 
Pro Cly 
Clo S«r 
Aap Pha 
Val Tyr 

Ale Cly 



Val Hct 

Lye Val 
Cly Aan 
Cln Car 
Cly Val 
Thr L*u 
Tyr Cya 
Thr Lya 



Bar cln 
Thr Leu 
CId Lye 
Pro Lya 
Pro Aap 
Car lie 
Cln Cln 
Leu Val 



Ser Pro 
S«r Cyi 
Aan Tyr 
Leu Leu 
Arg Pho 
6«r Eer 
Tyr Tyr 
Leu Lya 



Ear Ser Leu Pro 
Lye Ser Ser Cln 
Leu Ala Trp Tyr 
11a Tyr Trp Ala 
The Cly Car. Cly 
Val Lya Thr Glu 
Sat Tyr Pro Lou 



val Car val 
Ser Leu Lou 
Cln Cln Lya 
Car Ala Arg 
5ar Cly Thr 
Aap Lau Ala 
Thr Pha Cly 



FIG. 4 



CAC CTT CAC TTC CAC CAO TCT CAC CCT CAO TTC CTC AAA CCT 

CCC CCT TCA CTC AAC ATT TCC TCC AAO CCf TCT CCC TAC ACC 

TTC ACT CAC CAT CCA ATT CAC TCC CTC AAA CAG AAC CCT CAA 

CAC CCC CTC CAA TCC ATT CCA TAT TTT TCT CCC CCA AAT CAT 

CAT TTT AAA TAC AAT CAO ACQ TTC AAC CGC AAC CCC ACA CTC 

ACT CCA CAC AAA TCC TCC ACC ACT CCC TAC CTC CAO CTC AAC 

ACC CTC ACA TCT CAC CAT TCT CCA CTC TAT TTC TCT ACA ACA 

TCC CTC AAT ATC CCC TAC TCO CCT CAA CCA ACC TCA CTC ACC 
CTC TCC TCA 



FIG. 5 



Clu val Cln Lau Cln Cln Ser Aap Ala Clu Leu Val Lya Pro Oly 

Ala Sat v»l Lya Xla Car Cya Lya Ala Ser Cly Tyr Thr Pha Thr 

Aap Bia Ala Zla ffia Trp Val Lya Cln Aan Pro Clu Cln Cly Lau 

Clu Trp Ho Cly Tyr Pha Sar Pro Cly Aan Aap Aap Pha Lya Tyr 

Aan Clu Arg Pha Lya Cly Lya Ata Thr Lau Thr Ala Aap Lya Sar 

Ser Bar Thr Ala Tyr Val Gin Lau Aan Sar Leu Thr Car Clu Aap 

Ser Ala val Tyr Pha Cya Thr Arg Sar Lau Ain Met Ala Tyr Trp 

Cly Cln Cly Thr Ser Val Thr Val Sar Ser 
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so 15 n u i§ as i§ 

SJ 55 £S IIS 5s 33 

s: 53 ss is 53 jg 

§2£ 2s 55 « ss §33 

£~Se 12 3§ ft 53 •§ 

|j» 3s Us 55 It w 

l« ft 53 fci ft' 3S 



2 



! i i z 



12 5S Sft 53 15 Is 

Is 3s *!3 II s K s IS 

oft 33 jg si SJI s e s 

3s2 53 Is ft *S ft 

Sft 153 53 12 J2 IS 

Hi 3§ 53 « jg 53 

g 2t2 Is 5§ IIS IS S3 

0 §5s IS 13 jg S3 S3 

n 3S is is is 

513 |g 53 IS IS £g 

?3S jg S53 IS 53 3s 

fll 12 3s IS SS jg 

iS IS 33 S3 IIS « 

as -g 11 12 jg 13 

ss sas 53 *g as 53 

ft 2g 53 2S 2s 35 



II I § 5 5 I 

IS S33* SW jg £ |S |Sg 

Is 52 ttt 53 ss IS 53 

2s IS SsS US Is 33 5S 

ss JS !ss 2g Is Is IS 

SIS as i& Jg 53 Sjg 5S 

33 It 53 53 S3 53 

ft Is S*8 Is 3s 3s 2g 

3s Is -g *§ 3s eft IS 

GZ IS ss 5s 3s ill jg 55 

5s IS jg ft 53 13 ss 

ft ftft Is ft 53 53 SIS 

£2 Is ft ss 5s 53 53 

55 ss as m Is 5s 2g 

jg Is 53 ft -Is Is jg 



Ixl 
CD 



Sjg IS S3 SH 
53 fl Is sis 



Sis lis ii 

lis 53 5s 



-12- 



« 8 ¥7-503622 (13) 







§ 


1 


I I 


1 






Is 


38 


IS Sw 


3 






13 


as 


as as 


„3 




53 




jg 


Jg is 


18 




n 


£§ 




Is 13 


3 






IS 


38 


lis Jg 


•2 






IB 


5s 


Jg 12 


Is 


Li- 
CD 






38 


33 II 


Sis 






ss 


53 


sg as 


Sg 




S3 




lit 


« SB 


a§ 




IS 


3 


IS 


38 IE 


Ss 




as 


53 


si 


as ib 


12 




It 


IS 


IS 


Is 3s 


a« 




as 


138 


*3 


IS 38 


38 




*s 


33 


£3 


IS IS 


s3 






33 


IE 


lis Is 


38 




IS 


IS 


Is 


IS 33 


n 



1 

8 

3 B 
s S 

8 3 
5 3 

SEE 
Ss 

SS 
SS 

? 

S 

3 



in 

E s S 

B 8 

5 3 
E 8 

E E 

E 8 

£ § 
IS 3 

6 i 

a 3 

g s s 
a s g 

a S E 

3 3 g 



5 



* * 5 I 5 a 5 g 5 



5 5 5 3 S • 



5 ^ 

S fx 
to o 



M 
8 

/// 



! 

si 



« 3 5 

g 5 g 

e § 3 

2 S 3 

§ E E 

:s 2 s 

2 2 S 

: g 3 S g 33 Ha 

c s § 2 8 sS si 



3 33 gg 

3 gg 12 

§ 22 §g 

s is 3E 

§ 2s gl 

3 SS 22 



8 

3 
E 

2 

v 



c 
s 

t: 

3 

S 



2 § 
s 5 

3 g 
8 a 
E 5 
P i 



Jg 
15 
JE 

.38 
38 
38 
& 

IS 

Jg 

•2 

& 
S3 

13 

c 



13 53 

IS 5S 

3§ IS 

•2 jg 

is *as 

Ss SS 

='5 53 

as II 

5s si 

:« ss 

*ss 12 

IS 3g 

sS IS 

28 12 

5§ S I2 

Jg sS 



GO 
I s - 



S 3§ f| SS 

JS « IS 

is Jg as 

53 Jg 
s3 53 
ls s l§ 
si sS 

IS 3 E 3 

*JE Is 
JB 53 
IS sg s?S 

sS 3§ 3§ 

IS & IS 

IS fc§ 3*8 



IE 
Is 
Is 
Is 
Ss 
s§ 
IE 
s'3 



Is IE 

is as 

as jg 

53 18 

3g !H 

IS IS 

IS hH 

=5 « 

S|g 33 

Jg 33 

IS 5E 

IE *s 

is as 

as sb 

s K i S2§ 

12 Jg 



§53 5s 

2s 53 

Is IS 

Is Is 

38 33 

IS 53 

=J5 55sg 

hi 2§I 

jg m 

s§ iss 

Ejg 51E 

5s 5SE 

^2 388 

SS 3SS 

2g ISS 

38 53 E 



-13- 



35 7-503622 (14) 



£ 


N 

s 


1 


s 


I 


1 




Is 


as 


is m$ 


as 


» 




53 


is 


•g 


sis 


is 


3s 


as 


?2s 


as 


38 


S« 


IS §3§ 




Jg 


*s 


33 


353 


IS 


IS 


SIS 


33 


si ssS 


SIC 


53 


Is 


838 




IS 


IS 


3-3 


Is 


33 




IS 


3§ 


S3 




IS 




SB 


S3 


33 


iis 


as 


as 


§38* 


£3 S5S 




lag 


jg 




S3 


•8 


3s 


8 I§ 


as 


is 


315 


Jg 


35 




SIS 


5§ 


13 


:js 


33 


53 


S3 


IB 


5s 


jg 




525 


2s 


55 




38 S33 


ss 


s-sS 


IS 


5§ 


38 


53 


2s 


as 


IJg 




55 


IS 


£S 




53 


si 


Is 




n 




IS 


1 


? 


I 


1 


« 




a 

2 



IS Is 33 IIS £H? 55 *§ 

2s Is IS Jg J3| Jg as 

MS 53 iS eS 53* SJs IS 

2s 53 2g 2S sS 53 S§ 

12 38 S« 53 15 IS Is 

aS 38 « 18 si si IS IS 

38 Is JB 38 §IS 33 2g 

33 53 Is 25 » s K l 51 

3s §51 53 IS JS IS §IS 

« 38 53 21 JB 53 88 

hi IS 38 SIS IS 335 IS 

3§ 13 IS JS 33 335 38 

sIS 5s Is IS IS s*S5 IS 

IB IS 53 IS IS ISS 38 

Jg JB 153 Is 53 3§i & 

IS 12 38 IS 5S JS3 « 



§ ! 5 I 5 § I I 

55 s-S 2s 55 w 38 Ms Is 

« esS 12 52 si 53 2S 

is JB 2§ £sS 55 IS « 5S 

53 Is Si IS ft IS 38 It 

s 5 | 53 i§ as is un as « 

53 53 53 eg JS H IS 21 

Q ss 5§ S2§ as si £S IS S5§ 

£ M IS Jg & ss 53 IS Is 

£ 5g Is ss s! SIS IB 53 Is 

sg S3 5§ IS IS Is IS si 

sg S53 Is 5§ 13 Is Ss§ IS 

t3 =s is 53 ss is as as 

$g Is sS §5S 53 Ss* Jg Jg 

ss is is is 21 ig as is 

g|s 53 Jg 55 IS SIS Ss 13 

sg 53 sS 53 sS IE 53 Jg 



I 1 II 111 5 

as «jg 3 s ess 

53 Is J 5 S 5 I 3 

2s & iS s s S s s 

IS IS 3 s 3 E s S 

IIS « :3 s s g g S 

5S hs =53 sis E § g 

u- IS ISSSJB 3SS 5 3 I 

£ Jg 3§ 2g 333 8 3 3 

g as 5S Jg S§7 S § 8 

IS « 53 Ss§ 8 3 8 

Is =£S IS 2s! 5 3 2 

IS 2s ss SS* 8 3 3 

38 5s 5§ 3g s E S 

IS Jg 38 S* 5 3 g 2 

838 Is IS S S s s :s 

is as as s S 3 I h 



»*¥ 7-503622 (15) 



FIGURE 8 



few w 

§?§r 




FIGURE 3 





* ft m ie m <*a> 



PCT/US 9 3/J 2 0 3 9 

i ft a a 

ttffi TIC5 K»B»Kft/n-Tg8»lD% fi*t4Vn*A 
W»0<f»ffi»»»Br «C 3504-0721 

ft* *a± 17J5M5 a e 

BJIM£ 

«) SfiafifXX 
(3) S £ tt 
7. WiEtOrtS 

(2] BEOl*K*C»« (rtSicRJIttL) 
(3) MB©* 9 



5££ 




)l * ¥7-503622 (16) 



s » 



S « * r^" 



C12Mll/»2 Atiut/m 



! fa/us 93/12339 



ik s tit* ton 



W.A.M 19739 (CEU.TKH UMTO) » 

M uwll 1 

CAKCD lESLUO 

vol. S2. no. 12 , 11 Amt IMl , 
PRILAMUttlA. PA. uu 
pioil 1402 - SUM 

T. TOUT A ET AC. U«csr *Mctr*t1ei 

Cf « »lngla-CAi1i F* *M co*lfll« with 
eOmr launof labvllt forvi' 
tt* P4?» J* 31, ulm 1, pir»jroh 4 



E' 



0* 



LI 



« Nif«h 1»M 



feist 



27 ®*i 



s i n i i « I - — -- Jr - „ — 

PCT/US 9V12C39 



SICO-EKISTXT 

vol . SO, no. it . U Orator Ml , 
EAITON, f* UJ 
was 10117 - 10126 

R.W.M'TTOUU© H AL. 'Cflnformt»CB» 1 

iueiltvy. foldloe t>d HgMtt-slnctpo 
•fflnlty of tlnglr-cMI*. r> laoveoglfibwlfn 
frtpatfltt uprviMtf 1b EreBtrlt* ti coll' 
cfUO 1f» Uii tppHatlm 
sit p*gw 1C1ZC. colon 1, pirtjroph I 

9.A.0 606 124 (TANQX BlOSTSTBfJ, IK.) JO 
Uttabmr 1992 
im •Mania 4 

W.A.93 1U&! (OttM.ltt.) 10 Jura 1893 
«t fJffttft 19A 



1,W 



e n * * * la- . 



PCT/W U/12039 



«-A-flllS?Jl 2S-12-91 AO-A- 7143191 

EP-*> 04SMS2 

C»-A- 2290993 

JP-T- SSU039 



EP-A<«0SU« 


M-09-M 


AU-9- M0W3 


02-09-93 






aim- itMm 


14-10-92 






JP-A- 1117114 


1A-CS-93 


•0-A-93UU1 


10-0*-9l 


AU-A- 317*993 


24-CS-ll 



e»9> 2 of 2 



—16- 



ft * ¥7-503622 (17) 



(51) Int. CI. 5 

C0 7K 16/46 

C 1 2 N 15/09 

//(C 1 2 P 21/08 

C12R 1:19) 



»»1IE* /T^fiS*^ F I 

8318 -4H 

ZNA 



-17- 



»*¥7-5 03 62 2 



WSfrB] WilO* <1 99 8) 1 JJ1 3 B 

1*^7-5 0 3 6 2 2 
[&*B] ¥$7*P (1 995) 4£20B 

[fflSHHt] ^SS¥6-5 1 4437 
[BMmft9MI6JK] 

C12P 23/08 
C07K 16/00 
16/18 
16/32 
16/46 
C12N 15/09 ZNA 
//(C12P 21/08 

C12R 1:19 ) 
[F I ] 

C12P 21/0S 935S-4B 

C07K 16/00 9356-4H 

16/18 9356-4H 

16/32 9356-4H 

16/46 9356-4H 

C12N 15/00 ZNA A 92S2-4B 



* S B IE * 



VMfRK A it $ it fi 
1 «i*0>8* 

T*6%«r»ajp5 i 4 1 3 7 *5 



T«9T 7 R 2 □ 



3, ft R A 

1US, s= a± - 7 j 5 i ) 5 fc 



(» fl fi « 
<2I R*CQK 




1 a 
12 



cto***n£ <£../7u?t) >a>R«iSr* 5, 5 "?*o 

-0^fnj»-f7-i5a5, t*ac4-*©oJ£' (V.* KV 4 .v A: • ( 
Z*a>^7-o^<f fcffiifrtttfT-'C*** 

it«?5^.i£o»n •oftfltKftftaeA'LT&s. ist+ « 



"fit I" 



^¥7-5 0362 2 



lift Sn**,eA'£ft HAXttlfciti DftittTl**, 
flitj, iib)i:ov. I. Iwcaol.. .JJ7: 1065 1 074 (.535) : Sbd-^ P.cc.H 
ail. ».id.5t* ™. 82: 214-218 0387) : J lib ~, :»«r.-r kj.. 47: 
99$ -1*05 C937> : ft V lit*. fm.tn:./.«4. Sc M:H?i-M43 < 
JSR7; 5:fcl5«>Zi ; cn^^WJREWRfftrjJti+'^^ffirSl^L-r^o 

O CCSfcS*, % ft >JJ- '.*-B8ft* i. ?46, J:.^* 

«$rtf;V k - L V, -f'XT'? KtSUfc"*!> ^ lt'1. Si"*?* * *» .v» 
-tfcLTl-*, V ; £V B Ky -f >J)<EnV. • L W Tft SscVv*<*R?i 

sr* r'.:«.46&*cHj»*nTt^. 

BUT, ca>*'J^r?-KofWt*S*SfcB. P.ct-oK5e<SfftttfiH1 
tvttrt 4 r * - an »»j-cjb t - s m » r * c £ *<w wt * * * 

*n*riS! -^7*FV Vw-Ki9*«itS*LTt'*-*S>Vii i *©v 



*s*a -atom*-**), ;:t;»*b -*fsa*ii2^yi;oije«»;ffr 

> f > t 2 Efl he>*EWS K * < > £ *fr/?Tl£« . 1 C - fi^S K/ i >Z 

< > k t -S -oCT««ar* k * < - £ 4ivi»*. 
:T<nio7?r/ > rasa — it** k«j /A-ci'jJtueA'-TS!?. * 

IT&7-J JO : 

C » > fsfs^s k / « aa. rats a-tf 9 it* * : 

?_-^:M- F v >»— i 
MOjBffi-- 4fl»"C. * fro- KV* HBE»i>»*l. 

ti : 

(a) f50^a•y><v*ft^TA4«-*«J^■/^ K: 

JB-^-Zv- >'•; : 



52 2 It CC49V t (SEQ It «fl : I ) «> ? '.< V X * KK*!*/"!-* , 

93 « CC49Vi (itq II tW: 2) « 7 S J RSW^fl' . 

«4 (1 CC49V,, (SEQ It TO: 3; ? 1'?? K«*]4r?T t 

3 3 It CC49V, (SCO It (10: 4) *7S / fiSI^J t-*^ e 

MCtt pl3Lffi.K(SEC JC A): &) US 5+ 5 CS4-3-stHft»UJl DO 7 ? U K 

3 7 tl n4flLBHl(£Efl It' HO : B 1 5CC19-i;OlfltiiU]»il C ? ? U * 7- h' 

&KK.7?Xi K pSLS&;?Ry>SL30!HTC>BJ54rtT.» 

3!0li7*5 7.: F ^.HKlHCaS^ir^i 

7511BDC4SJ6C. CC4£ 3 rr>25-:KU!)»;Fv*flK^ ftfeQrc Lt^^-A 
it nt49U;tqri^»6y ^ 
s WW £ -c «o ottT * ;| fB f a c £ t^: mals c e A h * 

3 i:uttii»iua on Eiolcjlci! [m»c1i1d:«) l!JHaft«!0*Bi:RT TBI 



»75^> > :c5ta7f >Kti**i5*iT. 

f; -l-Vr -L-V t -t.-V. ; V 4 -L-?i -L Vi ; Vn L V: l 'i -L-7l 

C« -l-ffi -l.-Vi -V» 

©V t iV. :■ /-OiDMnft^rc-^v^-^aR^^ftKLT J"'.'. 

I' cw. Vi. £Vn k y < > to ri ^ L > i 

t, -i-v. -l-v, ^ii y-_ -l-f B -i-v u 
T f n ? i ? *0-4:» Rt* t Sfr f i • 

I.- (fa L V; -i*v» amu RC f L V. -L-V„ -L-?l {iaaL;«^K4 

Z) KB «- « L TtfSB^ *. 95 4 , 

. Tut 0. S. DtPdrlitnt «f lei'.lJ and Bjmn Servirtii: * O'iiH 5^-^ lab" 
A&5*.«arm-.rc r-t Firtem.i of iratgol niiLsl iolctt&l %4ff ^ i &91 > ti> *t 
ti t T*^ in i A £ rttttiSraE*OEW*Rir LT'.> = . 

t*4 s ctkctt^-r, «tBiBa*:ii:feBK:i>fti^<7 7 k-^^^«»t 

4 M>Ltt\ A^nriTtC Cell Liau ud «TbrHc«*i. Uciiwo Ttj: C« 



-fit 2" 



t**sP7-5 03 62 2 



!Uri Collection. 'iE«tf? Park-in »::tc, tockTillc Ri., USA <fr£Et 
R*Orf«*MEtt, aacVKKH, iftV^BBCit ITfcttrai^r-Ji 

* ■> * * s £ i »= * o b s h b * &. * oft Rasaa*> 

S i: t] * 4 Z O/ v 7' T >OKJff ttft ft t* f A * ^ . *.EF it tt ffii *f LttW**©a 
91S»<=*ff? ft 7 Si-^^-f *V K — r*rtSTfc**><J*i 

a*frunq*-*iilMse~fcKll* 4. 

frWd*/: PCTihB 10 SC/04i!O £.L'138«S 1 flMBfc&Hafc* IT1HK » 

o s?/OD532 h».-*ivti-5. >'* 7 R727.sk tr*6 aocc- 

Rii(7.i— jA>ba»T« o. pct£H id 90/M4»c #t/ s 

u M/OOS92 j;Aji»v:tf49t i^stiT ;»fc* / ? n - + /i't«»<*tctb*H'4 Vt 

KIFV., >V -f >TJ>6* C«9»V\ t^-h'f 67> U* * K!E*J(SEG 1» ift 
: 1) WSJ r^ftCi^Rl^tTR*. CC4t>*>V_ ©7 ■ JfKSfUSK 
IP NO : 2) tiE_3_KipTb<c4SS£fir?cgi;-e*fc. :C493>V„ 
? * Uaff- KEHfttO 1130: 3 ) •i * fc J5 i SSW:B UT* fc , (C 
43»V„ *3-Kt5r« /KlC?i:SE!} 19 W: 1> ttS5_tCr*T fc<Dt K WfS 
:cfi](;T-*>fc ; 

* h'': > 77 w£#£*Tfte » V.iV, r> -i >*it»f fcri*!)Oj£ 



3* 111 * I T v< ft« ft«* I Tl»*«J i v »- I 

-it:Ki frTTfc*; t fc -j © " * 6 . »cF»*-ac 1 fc *:r>c><i £ ti <j > - « 
, *U>yo7V>7»7>Vh©V, R'/W K >' < >J7«3iJ:n.RA-C* 

ft * tt* Z>l£ A 1* 1 1 x b K Z£«£ <r ^ r i * -j c . fJ Jc.c« sf * 

^S*?|(ai-S.-.i-C5f:il3B»CiEA/\« *W»»R 4. 5*6. 77£ C « 
^/.*>!IUfT?5-7S. -WIT i.94*,TT5Biric«lc7>^iit--^«)ff crtt^'J^or 

IT t t < li. V. c V i K / f ^ C ^« LT:cfv5ftifi-tf L * & ^ 7* K <; :* 

> h-\3;0'i > 73 -Oft ft #*<DbvBEaffi{!io>*££fli a) ^tt* I 's^i.iK 
lT*«9>*-tl. Paiioliii*^iDSi«-:.iu.. aa HI? -ICl^CWD ~P3 

»a^« yft-CT* /SRfl^E; ID NO: 5) (iTE^aor*? : 

Lea Str AI» Aip-A»f -AU Lr* »i? Ala AU Ly« Us-A:P-Ai»-*h-l.ya > 

x-As5-A4P-Ala-LTi-iu-Aii-lfi • 
;o'i >au-ti-»c io~so»7 i;Kfi«T*6. If* i. i tt. -O'J 

-tiiO-30i7>riy|»Kjac«e. j:o»/£L.<a. :o v&-uii-sda7 

ft. 



fclft«itj T O ft « KBW€-«t i C c C T * I ii-i T- 5 TT L 

, «x.(f. Alia ;!.cori) npvznzm\>rz?i*&VK&ztiz ( aciiv.r 

t.. Ctll. 2_. 95-(i9n)5LHSixbrcc+e.. Mc'eeuUr tlonJnz. CuH Sprir.z F 
. SYJ5 < OttS&Ht. milfL'/r h =J ?.«f j«ia p*itori») 

tfrt'*¥-:» (?btincU>. oSPV- l/pin.2d Ce-.erftiiiaoB] 3tolect»c>(/SV. Ii 

OStf t R*f * >• rrA'S ^ ? * -s. > a - Vi' 1 1» (tt b OZ £ fc. 
- o-.'»-E?1^93iiT. Ke£4ttfrSic£ 



Si * * t: * v t; £ ft K X ft £ 4a fc a 

i:^Cffi»nt:»HK3A5n^fc(ijl3T-*fcc *«KfiXS 
-4ifci7GJ»CiSlS*fce!£ttt)iTfcCi^SH-rfc. ftJC Sflv-7,-. 

Ut<*^ A:* s i: 4 1 fc ftft <> i T aWl-ftft *"* C ^: 
t"- QRiti fc'C*^*3. 

i>4»5i7D7 s- 5 ■scryjk l *i^«:-s'ri'r fcci KioasEsm fc 
l. fliay7;y/-n.:i 1.--: 477*0-.. jft£?35»«#T>}fcfc*. fftc«< 

St53tt9^ J: -> X fia'C S -) fc. 

. »*CfiftffCf!7 (EUSAl Atf* Psr-f -tM(HA) i:.:9fl 

P5it»fcS*<*D«^*RTffc. ^ft^ueois^aai^^^niaujsieL. * 



-fit 3- 



^^7 -5 0 3 62 2 



l T * ft tr $ J. *) Sat I - » » « n £ . 

sjr> > »>ytt*)ttai;«L v«ajtRr*r6J:*iC, art/* ? ^ 
7 / >■ > rffrft t L < limiftB* fc>1 w T RH J5T ft o-t ? «:is» jnH, 

Jf S - "ZD *r - i •- ? 3 C - 3 - ♦* ✓ A * 7. 7 i - h 



face tf r o «• Ar * Ky ti 

pScfi scFf t a - ft * r»K* * £ f * 5 * 2 r 

Ei: ^lii ISffi 

£( .fv» l . fc .-ia»f < s> j v = r y > ^ * 9 > v > y * ?- 

V. u;f*?<* >tt*«]*T/4 f 



II 






li»-Tri» 


:o/{> : i . 3 - t* x ; h t x (tFc*'/*f*) - yf^T i 


f» * 








BS\ 




A{i* ; mc (.'a. E3Si5S£ IT Sit. 


C3I 






ISA 




stills. 


??2 


ivy* 




I IF 






ip* 






10 


Lurta tier lit', a* 




Hit) 


*/ > a- !->ltMt 


U9Ff0iiAB*<?>)e«<**.«*t4, 


MF.S 


2- <N-<SA*'J/> i*>XA*>-K 


CMflfrfw! : JnO«>fl-l:i53e4t;Tl^, 2 «6> CCttVi K/MV 


If* 






m 










ULL IHUL. UKft RIH. HLIUtlFIUU 



pSCfv ohm : 2=cr j >/.-KJ;i>«einTi»6» ccjac^rseuii 
lUEffl 

QAtt.6. SaitK-oi e, Mltniit Ooiiae. Cald Spring Earbci Fiest, li» 
T»fiS2B (1SS6) RU Aisikeii, Cirreat ?rtocol3 in UolecaUr Eislesr- 
Joha »ile T *twJ Sobs. kc» Hrk (1992) ;cl2«0&ia-Tft 

*'JrfJ Jl^sS'f K ( 4 i} T> tt fit . A - i/T J t if- 1> •* v 

(I, C a»OB3TAO«fTCS\:T 2i9ra3'»iTSO$ J ^/t. fil*W03U. Set 
-F«i,:ft'») C-l8<f-yA (linilf«rr. Bcil»rj. IV* cam I. *L-«#i'ftL 

«E»«ffi<trt4:T^ 0<tLwdj IumkI Ub«ral»rles Caltbersttu. SW. 



3e» Ib?UdJ BioUbs. Inc. <U\tf It. 'Ja) XiaBa«3riii«er tfaaebc.ia UK. loi 

SS*/:, *n^J^.tf^?.'.7P; K C%&1. K* 15* 

5 nS3) h 'J a » 2. .T^Off:»> 1 dCOTA. »E 8. ■)?-6Ci2tTf' ^ • ■ ^ (C» : . W 
Cirjidt Coip.. Caiicalu^ C«fJCA.*-.. II. T Hat SnbaarintSTtaftfi S 'IBor 
Itr SctfMiric lr>site«t«U. c*) *-ffl'TaB4fi/.:- r/^<VS** Su'-d 
7a:*eR(!>avai»t instreiciti. lac. W>T?>"*fc. Dltt^i * ./ - AitRS 

JalmacHKi* Ceu. Eej.. 1£. 8S&-357 (15*3) f5 " «H 

t«:i u^raiortfs. Inc. . Cnaii: : 1^, W> J> C x jvo±«c— * ^£ I £ 
-Cliff Str*. t(D-/u-h4 M5+?M«» R^*V31Tri * 

a-!i3V>a-A-« FPf«l>0 1 .V© aSAfitf/XttiSlOi: L/£« 9 V •« 

> ►TK'if >50j/ I iSciibrf 3ijieciwijy A^w.laif*. lie lir«Ut<a» 

• • F 3l£WE-3ft, Ma I V"? H)7iiA-*?7> - K^fttlXir 
kcteard L Per.T Lahtratoriti. i»t.. CaitbcrslwrS. U) * L TRti 



#*¥7-5 0 3 62 2 



\t(%\it Jrtices CMOoraticn. Uah ftifc. tt}*Ml*lM - i:.0 niTO^S 

r.a itct430» ft w<ft~* fc.ti-. fc. 
s>s-rici&g'7.t *7 >royr < 

t-Wn«! I(lnt^jrai«i ^patatlw STiUtu-135>. Hilicfc V»)Oi"C5*) 
W C in /OffJaJL -e i s.0-2OX*-*E:o.-S*l / * n>r- hiic 

*S.iifi:^ Bioi 2-yASEB<lSl) sriS-fiOSMT. -«c*«tTC 

ftT5?jrt-it. y*t?79-79 «J7> . l 7.1 R IBic-fcr. eictoaif 

***VC*>> :«i<3 Uozn kit. ti»tui:itd 5io*-«elu K?-1oi> Cettu. MA>. < 
LITEM BS-S^T t • £ : * * *• 'J i> - tf b . i'A > y — 7* - K o 

3 - 9 y K/D /«! >SPf '/ D-iC« Mt-OJr^fiUi ^^nfif.C'Wv 55 
.000. 13.000. 3& 000, W.00C. 1ft. 4005. 0'l 2. »«C 

y.ao 7 r -j» i 'o. JM© h «J .-5.-HC1. pnia4)<D«f -cib-2o>) 

TfcClfc. l»bilos P PV9F i- 'J f»> 2 ? o V » Bfe UHi» ! .p»rf. 3 
flUri. 114) AT2£ L * * L7*©Ti- 2 tftc *©fffc 

JJCKWi'*???-* 1 o«f ■? 3 i>** £ I Silliblot-SDE ^Similis* 

r-J 2 C^rtO .• "J p«0.4> L^!]l5)jeKt-HflO±CCtf r. 

t- U0d!»^9 i- >*Ott«2l© I- 'I *B£i. ofl3. 4) ©91:3 L fciltlO - !• 



Sft ( i y *«8iftis*<rBS> ^oi K«TiiS7#ir7*s >:is.o(BisM. st.u 

a is. £G + eQiSi«*M:A*l7;- IPS dfttice IktiCil (RotklciC*. I 1 .;* 

0. t A L C«AU 50Ca!»*«.W*/tt*, * GfcAfttirjuXO 

BE) t-fl^TS^fCISSfc**:. HBftSKr?;:^. ')5«l O-y<->J0iSi| 
■t r;i» (ICc 2 /5Ci:»ttii'*9 7 r-> , |X{fc'(*?r-*iJ I 

£8i©7 4s «J ;#-t*CG£iJn ( *^ * l-T'hrt'?^ tSoytter* I'D 

ittliioJai? Assacittcs. Biralojttn. til) i0»l i-f> + A^—H.fta 

PthEfliS'J. CO*l§<3S'„fc. fti?.lri«3?IL V t»»7* fly"' v 7 
t- <20»1) yjc?T?^ft->/:. J^-U 0. IMftlCCft**^ h ') ^ 

-rr e ^ * . ■ - f* o ? •> >j ? ^ iht) $> o v (t<ii«. sn«- * '° v * 

-V+^^-F CECIFX25a«. S»t»a)SSl5z |0<}«JD ^ y -J- X f..vi7 i KOf 
zgfrltt. 5-7"n*- i-?3P-.1--iVl r >f^J7 I -h f 5CIP1 
at. s>cm>*SU<: iCvMC^y *;i-*/ti.r ■! Fwt>ti*S*»'-*:« :ni«,W 

11 »23c 1 1 hZfflTAS 'JfetetXl*, ^-LTI3^5JKf5Jir» M't«M 

f:ft-Mh FMC 14 

5>8?ns Prolein A 7 7 f i-r / - fl 5 (Yoaker*. WY) ilBnt^Lfc, M 



OTf"? lCCa 1 ) * I O 0.1MOJia t CU., pH ft.eiad"-^. ff*r ^ 

SHSJ (C* I biocNa. U j| I U. Cai ^ 0. rjilO / f • * a ** t i- -3° 

H»^tt. !ieta-X-«S tit* <20c : ) * PAID HS» ~: L T 22 

X-C'.i*MacSliS. r>«Lr/T>»¥j*> fur»t'.a >»Pfro\! 12 

KjO/SC;?*/. (Pi£ral««jT. Si) tajivcy Jl-«ilC x ^»t:l.f'.. 0.3c ! 

/nib ©sfai, k"*^iiKt f»]j u« i6.?Dicot:-?TAaLL -.ar 

-?t«4tifij)ir-/l L, t LT4T-?fS??i,, tit CC13F. RPV. 

(p)i *3, MASVAJ CMadisin. *l) ^rU"Cy\#Ci* PUT2IS-IITEA 

xo.r;c[is, r«orjir/. f n-^ itK^i'- iBtt3-:o:njcii3pr«uir.ts- 

Pockland, C)l*l»TitS tfts Biors^ tio-phcrcsii +V*SU*ft*/..*. 
!Ef fl*»«a*Ofc«SUtt>.^ %JF.«JtftjeW. !>UCtf 

T!.c. ItT^aaUBlDra-UIIlALrc. W + > hli'^ 3/7i/. 5- 
t» ? h / 1 1 7 !l ^ B . > t K*»— - h iV»7 v t K ?— tf, ffi i 

*tli<C-p:ti«1.65. 5.10. 6.CC. 6.5C. 7. 10&t*T.50, 7.8C. 8. 



1. JcBjtSSfiO^SIl* a^y h (»ell»tt) *it^ fefkin-llw: UVV'?I.S 

e*L^ s - AG**.!* iE. ) :i. ^r.(*i--vo-c^ hKr^R^Tflitr. 

K. =ttr|i#; >*.V5M i-:T?rftl xi.340 -((Cn)2 8) * 150 - (Partt) 

y.J0 

cn^otott. t.l.taljiUr. Adfaocos is Protein CP*«tMr r . 17*. 375 
-378 MtJc*SpnX*.>5fffW{-»^^T(..^ 

. ^ftir.f-J' v*fc«f- .7a>Ooc5^ffl\ 1 A; LEE CflC ^^ifffliL^ 
ff) <>S(flftWJ ; l«k'7*Atfj7*?-(7-: I u 1 «.'PfrliP-«l^r-C«-lustt ( 

^:B. 3i.f<s7KB, j-<>*--?&$.o pecu: <?> AtfU-iH««> t*- 

1f:K.f»LC IDtl d«T?*J«tt7!0tf L01Qvft«« V«= PSC*- n:« 

JR Cff^OT -: ^ . 7Z-B.OM i - £ - A<£2 I T i» *»i «i A,i'f3ac 
■Cfi^rr., CH^»>9F.l£»a. PKC PfiOOOV-* » * > !J'-(lbswrclti)€ 
X2Ctr 1 7 Jl-ff* tOlf-f J4.d. $iT;r20-45F>T1« n^UOff.ft ; 52 

-tOVC 0.5— t.5#RJ®7-- « >7**X0 77Vr 0.5- ^.M>ajOft«t:0 

K5nr;»i. * y 9 u-rf-y'G-f9 f -»-rt. AppiifJ Bio*ysti«a 

IS. n'JV*A.-.T«. *xy~-v-f/WK) *>3JW.Bt»l< « HAS 

SB t?^ a t r 1 »t ±ec3 x •> c t t » k r. . 
gy- >■» v 
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iooaco<7 wifax ; : t sp?*b - t eka 

*/3<.'* a>ffASr. StrauecDctt US. S> 'J 7 # A ■- TA 9 • 

CEteSC- :C0« L©Striia;mtt^ABS (Lro.l) AG I - If ^ > H8 

UJT37CT 1 «R8Hi? tt» tt^T, pSCFVTHM. p4SiniU- L < X MWOIHH 
ey'ulcya* A7 liii-Z^IIttAOe: fc-JTBSifcT*!^- - L 

00> ii:7i/- J- U*. 

«S75*i KU. Proc=£ E Ji <*.B. 7< »H/3|. 7>(?>'tt) 
o Matiri^-^U^^^vx : htffl^T. (selttlica pi 

O** KS>-*-<n3Jat>a^»^ Lfc»io - CttB!L ft:. 

p4?lElHX: * O »t9LBLdft£?*lC 2flt©7?7 :* ££0-*aKi* 

rare i tfTi«a'K7* stsiLfc. ::tv, iv, ucc;$tt 
*c4ltti*tt»4S<C:iSi-?**>. S-tyj a> ftt SM n *n : 
5Cfc?1t**5 25fia7 t ;ftlG'J >A-T*S, 

Iro-Sti i.u Asp Asp AJ« Lyj I.Tt-Au-Al»-Ali-J.»j In A*p-A»-Ak-lJS- 

L»!'AJ»-4j>-H»-Lrv^r5-ASV-LPU 

n3i.EiL«-^ff^&^+ttitiirt. v» -i-t, -l-7, -i.-v,. 7arci*«?6 5 



T**K *l£V\,ti±£r i /«E*«.Trr**7^F ! J >3-T*4. 

cctavi l-t. -i-Ti -l ?• :pi9L3tf) o;? *'*EMHn >»- * > 

>Ti /ttB£t£tt IP SO: T) *B6KSTi -i *i I -L-V,. ( 

plSUQil)*)* ? KBMHU 11 W: >) *il?7 1 /»iEa:«3 13 S3 : 

pSUOllffO ffB 

«fcrrls>©*<- > 'J !r" P (wnPl f-i*-f *■ . ^Ba 

■ti 1 ?45i»KS*4L* £ I ± J- ^ *» T . pSCFV EHSfirftfl * h fc 7 >■ * i Kfrfcft 
U1L. mfcSMSc^rt* ;.S%'*'jr?'iir; py*ft>4<Ht«, BMMl 

. 307*A.= 7««. XtflfiCOllVltffllttt) *H' I. 

, SC, pSCFT 03S:j, ?snP7c*-f -C ? ?u*f Klsfl ; 3TT Nco I fll 
roffifi; «M9T. ;Biodm««iEG; 25BOT i ;BS# XI* 
TflKfffc: CC49T«f&tt: Mwl MHfftt ; |itr>- • I *- * - : 

Bcio.t^. J.Rifli.Cb™.. ::dl-:Klft K. 198Wi=Ca 

±iO'jy-i' S ;'S&oo-a<3 < .-Li LB- Mrnw*^7i/- h^r. 

. rtanac!a*i (A3. > ^-^^rlH. f'f ?*.T f £) O Ti Ceich' 

rii( s: P DIAF^a-r^ K>, Bulo*L'ti^- ?«of lett i-ia ResssrcL 17ft> 452 

7 i;-.x>?Lf:, 7n-rtt, »f 1 *—9 — ~*Vf* 



Blr:ata»i> to .ftel if soil I <sffiG?.z>r.10* V •} ^77-t3*T'^4e^r* 

iSC5K«T* M*P.59(SE0 11 10:11) ttSO£il9?«*c 
SCf] : 5' -TMA CTt CAC GTT CAC TTC t/C OC-3' 

SCf5 : 5' TWA CCT ABC ACA ACC CCT VB KA SU GAC QCT ■»£ TCA ca-3' 
iifijnr. V« DM ?A*» %Sv»t:, 3.9 J -AC* 6ttJBfc.tr/ 

L) 4ttV>T3 s i* -j b>.B9A5 1 OJS^fefileteS BK*t#Shft« 
|iJ4, LB *WtCC< T.'fs- h.hic-l/- > (.fc. CU9V„ 4 r 4:^ITl- 

Doited Sine* tiocfctiicil IDOB) fc (*H. JT^-f « > F*«t 
) «SemitBtr EiU «ii*JE«dlff«7 7-<T-piL301SB(il ifSUSI < ? ^ - >> 
. Owl mtt*>i57»±aKl3^TT--Atfcillfr«E5SrSS5'v^ > i 



»U90i-mT«ACFpMJ01 •RETO??***S<-Si 6©4R.^T(fiqL^ ff 

»SL30ISt:R(iEg IB » : 1S5 ««S?. i5IO 10 NO : 23) <»* * > 

»SL391SU1 : V Ytt TCC Ml T>.C CCA ACC TTA 3' 
CCt5?HP : 3' -C*T GAT TTT AAA Til AiT SA5 3' 

r5 *M«:StLUi-< :h* Rco47Dl4%iJ? 11* IT* 

■3 Ttf JlLAij U ff-KEMHH 1)23:141 tiTCOtS5T» 

SCPEB :3' -TA4ATWOA CAT GAC CCA A« AAA GAC OCA AAA AAA CAC MI 
CCC AAA AAC CAT GAC GDC AAG AM CAT LTT GAG CTT CM TO CAG CAE 
TCI-G' 

-re> «*fft-r^«. est" rBB*o:c49V3aifl3TT--*T f- 

. ?ipl i kte I TKfttft^rpK.WlR Eto:7II- Kl.« I *4 > * - i © '- ; 

>sttKKiift*ft CB1J . 3>K7> r ?;BfflAC : -rcuy-fn 
>bt"C» C3 »L) TDS6«6ft^»C«K LH-AM?lCCaiX7P- P KK? 

mi! flora ->eE«t*y='5aPltS^TtR£L. iiLo2W| (S? 

y 1 124- 15*3} SIT * -* ^ • * te * 

scno? KE*ir«3 n ti: is) liTEetu^tfie, 

SQPl : 5' -Tf ACT TTA ?CT AA3 »TC ATE T-3 ' 

cpTbi r*U3« scrota; PCBowNi tT pscrr rotancBiii 
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5C?n> : S' -UVl T3C OA GrT WC CCA AAO AAA CAC KA OCT AW. AM >C GAT 
Ht AAA ,UG CM W GCC MS AAA U7 CT1 CAT AIT (X ATC TCA Ctf XI 

cc 

T o rt i i * 1/ * * Kli r«> 1 ttflTA v. IMtQ ? 5 un y H C?y (£ 

M IE «1:1T> »iTC«>i *».»**»*. 

Rflta : i.' -TiAA CCT ACT ITT nA C TT .*« CAC 
err <?CT WC-3' 

ibs+v, 5cr:oo? ? n-» r a -wiiv = - Kl (B"»*?i'.f 

*F134«~18:2> . -*Vi K7--/>T47n*f K7T- 93!i3 T 0 1612- 

c**>. F$( T t «dM JCtSffifcOtE, comtlit <!»»2M i^Y- h^RSt 
LTttSfiineair-x ? * -© nwic iu>47Eo«&c*iau ^«S7^7o- 

Ett^BSSf-fc. * KEIISN 10 10:18) ItTE©* *i *>X'± 

&» 

49LF12 (-) : 5* -CTO CTC <HA CCA CCt CAA C-S' 
hpV , - U > « — Yi - 4 >* V\ v y X > h «• pSCPY U-c I 

077^vn»»ifttoT6i. *w;7'-VT>R<ca:»fi«j <4 » < ft 
t-ffl^T = >t*^> K>:SS*A.tlCB CSummilM *JjSf*=ttU i"A 

*fi-*Bttt* sc>V>: \' L -l-V t . -L-* s -l-fa J * {iCC4<hc*\2 lUrO«>Mf 



; i>49inu:oflc 

^I^JU3«**K]0cE*rtC**-. »i v r. - \\ « r^i- i h £ 3 " * 
>; =ro SlP7»iA r iu -rwscPSrafcl 

SC.* : 5' -7M ACC TAC UC C/A C tC CTT ttf TT: 

CC ACC AK TIC CTC CCA C *' 
SC?7bry J 7 l/*fK 3 -75) HE&fc'J KL 

tz. r^tc^r 4 ricrt ta»s« ? n-f r--A L ■/:. 

l»*J i:ff3U -^7?U3T^KM-46iJ. PCBlt€lf *SCP£ (SEP It M : 

i9> ^T-- y ^rss-retHSKvrr?; f jsos-issicc^ti.* 

-7 5/V>Hifl»LT. ^iCfjplt tfjil TfeB$nH*$IVfc. ret* 
iO'. 1 ^— C«G>V DM 4 > t- h t*!S±i>-i* (3 til. 

i. 

5' 7T5 ATX ACC AAC TPA CTT TA? 6 3' 

i l> -5 C £.1r>i* Ltz. 31 & K>ti £ ? ? It 4 ■? K] l."i.T7i;«Si1 * 5 lIC 
fiiHPJX?tS t 'Si*'in^ -tt XT C^ 6 WT* KJ531U MAS: 

5' - CAACwcrr 

^y?l/*9- K133Q. 1521. IMS, !E3i. I539fc XV IMK-BST*, ~«^t 



0 tt^O^ f 9 ^T*iE3 I*.. * >) JSCPCC vSHJ 10 (0 : 2I> €>*&1Z f. «WO 

*£*a&ii .-. i c :: i TpSJD2FniiT^»ia 

SCTbC: V -7UCCCCTGATCATGrTAAf:UCr,M:< ; CCCCAA».AA 

CCACCACJCAAA^AUDATGATUAAAjinAOtAiCTCC 
A€Crr:«TT1iDA3CA(7TCTCAC-3' 

SCTK*cTB*-3VftEMtt £eo«7TJIOttcai!ir«. ?5l:;«f^T, StF 
6Ctt5 ' * »atLTr.'6il-» .-iCPICJAr ^ 'J3iLtS'.")hu !> > 

5CP1C: a' -r.S T3t TAS.CTT TTI ATC ACC ACA CSC TWA 
CTC ACC TT 3 ' 

»?n*. *<9 t- vpSL301ELD tt Ecc-47BS{2 CftCUKS #IT*^4) 

. <:C-a* t S « I. ) 9r« 3 > f • > h < - • 3 *J AC 1 fflfSfc 

Lfc, C^3»«e-e«K:tLe-AMPlC<'7 p U'- - h L&^Tttfl??? o 

G>?v- s*;*tz* Cti^O^n- , *tf:r43*l£0K! f -) ^ 
4SVUH3 i 1 > : 5' CAC CAC TAT TAT ACC TAT- 3' 

c jsiMiBiir «::• b * Ktf r r. u»! r«'tL, *v>t? v 0 i.-v t -i-ft 

trflSL.*:. iEiieflOftO— * <4 «L) «:*->T^ h i.»»»C 1 



3»JB^ TIC 7^tt-*=fe77;tfX4Wr-T**l^ 

j^&^l CC49 i ;r*2o: jutt » m^* * l .v. -. £ U. K » 
CC4t-a-^?!K^Lf:-3j:te^fiff{5fPv2) o*Stttifc«!:- ^Sfl^ 'J 

M'-Cf S«9t*i. 2EC«L-rfo0 4Bff::*>aL. Sorvall CS 3 

RtCJ*^<5'^ SlOtSMi »H7.Si*H'* mv^i^SXS^^ 

tRy^^haL. loatLoSfiv s a - bc. m ra?»t. fit-s 
3twi(- j?-a:i [>n 7. j(iix*D axviw Etu pa T.saoiL) *»ait^« 

»^.n^£fitSt, i>/»IEfiL< , ;^->> 2tC10?>ia«^Lfc^ *ffi{£C!fc U7 

*5iBLfc*<£*.±Cir>£HlffiftLi:c *«*fS*ntZtf>^- 5 U r h ; t 

:,CiBfi!;U K^TAaiowtt <*S. r>/*-xi/i?s:' 
OCeil::9r» WkX ffCtnlricct 30T- l.M^ 9'I*S^SfR*"C*« L ft. 

lite) Ptarwciatt <*S. ^flf7-<ftS; « 

StvcrJei H3 13 /30 HFIC *"7- 'If* PWTT»(tS*fc t-O) WAL 

■ri.bw Kitrajtalyrpr u»ir(Pifrr» th«:cilil> *CJ^ t»ai««-3-4Bfi 
^»7*f7^/:. PkiiMt:i»i«i«933 3 Bi b/17it>ft|imcft 
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4*iVl* ?i^ifcd*5i>^ e C©RA*>a-*7>. ZoO SOS • FACE T A i. £ 
^RT. -/jD5r/>tt7 -v •>--/=) 0 T > F- -1250Tfc£ I- aXe*" A 

y&Vt c73-7cit4i iJ+.-.Af; pud u*«a: 

. /D'^cRtaiff? -.-viOu7?»0^ tu* srs r*&S*:itfc 

T c n 4 to R * tt* B k a ? it is & t c i. » c * - r t> T » o . 3c • c 6 * 

Kftfttv Pl«» PHC BiofroJottstt (*tt. / - O^jyKSS) 
eisoxt-.l lEPT'^- ^BB«5B2-lt«-<i«LTM€L«« ±C lt.F£*fVT** 
»c, Biouctl t#K. t»J7« A.^r.Hi. «r » + 

±BM.'-ft-eiH*e LA:^-»T*^t?i. *«tsff^«f *>*a 
T 500V ((5S> fcia-MTiaiuVC***. flfflAJE?.*i*'J30»f IflTS 
lit, PioradU© IEFtf5»S;i» 7^/7-^. 35? h/o?9 VB. -5 
•> w/,*^ v 7 T > t F 9 - *\ t F A y y T > i K9 -*\ fi?^ 



C*>S1T»*"». pJHS^n^ni.SS. S.13. 6.Q». 6.H. I.W. T.oC. b.O 

o, 5.20 c.e-t* yH:i i >:;><-> r*feL 

i /aittit»c£^^r. w«isc. c:49strf2::-rLa cws itF»SLEifc 

^CfCC45scr»OE'- *" (»30n»>C(l*h* , *». 1.19. 1.65. 1.65 

hSfe?»if:;«t wopttitianJ fcTE5!^-t mwOf-^D-ft 

1'oEfi an c a too 105- 4Khb> 

x 130 

-14* A) 1 : li4iTSfrLT*lEL. —A ]D0?btt-S4*tt w * -f - C 

*ttKJlCf;'4-. AH»!ft%SC«<? 4CbLi~ 15Dn«^ffl*L^ t 'JtORBDi* 

f v ,»Jt.7U - t Jt, 1.0X10.10 - A-<D|S^iCW./Gd.T , *?*5 V r:. * — >\> 
ftCC41! (4 y s/*;l I : ?J.0O0U*f;, ZK.v 1 fflffl) Trtll^ 1 /2«*iC<5 
Rlfc, jffiGftfcfi 1 : t-rr sfc. acFvStt ;iC:Hv9k 



a: «efl o it ft ft is £ a B tt t * - i «*■? t s tt« ;= n i « « fe«* ts» 
t^rat! : ttftUt^ < t ft : 4 *<T 5 £ -, 



:. 2^^±^ *SSKk7 77 / > --££4.-?^, S77:V VhirUW 

-*tfLT#*tf£*r.T;fe-»K C©.a-C-^y?- r sit -&TfZ*>7 i ;n 
£^ 

Lea S«i AU kit iif X\\ Ly$ Ln Asr AU All Lys 1>i Alt ASP -r* 
lys Asp kit All l<Ts L?j Ssp Uo 

* ITS75 f J V hit : 

( i ; cb k >' >r v ^&^7rsj * r. «; ^rf- * ; 

«-<0<-/+ K ) yi> — ; 

2. «a:Ctt1C'<3tyTE«JFJ«l 

Asp IV« **1 Itat £«r Cin £«r 9zo S«t C»i L«v> Prfs V*l %mt V»l 

C)y clu Ly« val Tht K^r Cy» Ly« S*r Ser Gin Ser te« b«u 

Tyr S»r Sly »ir. Gin Lys Asn Tyc L»:u Al* Tip tyr Glri Gin tya 

?ro Uly Clr. Ser Pto l-r» Ile T > r rr 5 Al * Set Jkrc ' 

GlC S<» 31y Val >fC A*p Arg Thtt Thr fia> S*r Civ Ser Gly Thr 

Asp Ph« Ihi Leo Ser Ue Ser Ser V«l L-y» T.~.« Olu Asp Led Al« 

Val Ty« Tyc Cj» CI ft Cln Tyr Tyr S*i Tyr Pro Ltu Thr PAc Cly 
AIM Cly Thr Ly« Leu Val Lett Ly« 



W 

C:« v*1 cln W« Cl« CIb S«r Asp Ai» Cty It* 'J V*l Ly« Tro Gl, 

him Ser V*l Ly« lit Sec Cy. I-y» ALA i«r Cly Tyr Thi Th. Thr 

Ac? Bi. Al* 111 Bt» *rp V.L Ly» Gift A^^ Pro Olu Gin Oly Lea 

Ctu Trp U, Cly Tvt PA. Smi Pro Gly a^ Asp A.p Pbc Ly» ^yr 
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A»a Ciu A:g »fct lya Cly tya Rla Tfct icu r»t *'.» A*J> Ly* Sac 

S«r S«r Thr AU Tyr Vol Clc I«w Asn 5«r Leu Thr S»r Cl-J Aap 

Ser Al« V»l Tyr Ph» Cya Tf.r £*i Veu Asn Htt AJ* Tyr rrp 

Cly C1«j Cly Tfti Svi '/al Trw Val S«r S»: 

i 'Aft DCB C 7 i y'Clt?( S-fL Yi» * . »--M\ : cue* fr'»-*Mt*. 
o>' 7 7 3 37*?'/> t^xse* 

k i ) K / V > ftATXt 'J *7t> K ; 

fc J »fii3E K / -f vCft VT * 'J * ? : R« 

{ c ) v tt* - c S Jfl? <? 'J * T? * K Wtttt-Vlft S&JtX^^CJ5wtfL«« 

CAC ATT CTC ATG TCA CAC TCT CCA TCC TCC CTA CCT GTC TCA 

CTf GCC C-AG AAC CTT ACT TTC ACC TCC AAC TCC ACT CAG ACC 

CTT TCA TAT ACT CCT A«T CAA AAC AAC TAC TTC GCC TCC TAC 

CAC CAC A*£ CCA CCG CAC TCT CCT AAA CTC CTC ATT TAC TCC. 

CCA TCC UCT ACC CAA TCT GCC CTC CCT CAT CCC TTC AOA GGC 

ACT CCA TCT CCC AC A CAT TTC ACT CTC TCC ATC AGC AUT CTC 

AAC ACT CM CAC CTC CCA CTT TAT TAC TCT CAC CAS TAT TAT 

ACC TAT CCC CTC ACC TTC OCX OCT CCG ACC AAC CTC CTC CTC 
AAT. 



CAC CTT CAC TTC CAC CAC TCT CAC CCT CAC TTC CTC AAA CCT 

CCC CCT TCA CTC AAC ATT TCC TCC AAT. CCT TCT GCC TAC ACC 

TTC ACT CAC CAT CCA ATT CAC TUG CTC AAA CAC AAC «XT CAA 

CAC CCC CTC CAA TCC ATT CCA T/.T TTT TCT CCC CGA AAT CAT 

CAT TTT AAA TAC AAT CAC AGC TTC AAC CCC AAC CCC ACA CTC 

ACT CCA CAC AAA TCC TCC ACC ACT CCC TAC CTC CAC CTC AAC 

ACC CTC ACA TCT GAG GAT TCT CCA CTC TAT TTC TCT AC A ACA 

TCC CIO AAT ATG GCC TAC ICG CCT CAA GGA ACC TCA S7C ACC 
CTC TCC TCA 

c 5E S ft £ P V T & * . U XV i 2 0 O HaKK. 
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